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Feachigi^^n  Aviatoi 


The  world's  greatest 
catalog  of  music 


Victor 
Re cor as 


A  book  that  every 
music-lover  will  want 


It  has  required  20  years  of  constant  research,  of  steady 
application,  of  tireless  effort,  and  the  expenditure  of  more  than 
Eleven  Million  Dollars  to  place  this  Victor  |^ecord  catalog  in  your  hands. 

This  great  book  of  542  pages  is  the  recognized  authoritative  index  to  the 
world's  best  music;  to  the  greatest  musical  achievements  of  all  time. 

Its  pages  are  living  tributes  to  the  years  of  unceasing  vigil  spent  in  gather- 
ing the  best  music  from  every  portion  of  the  globe.  They  reflect  the  hours 
upon  hours  which  the  greatest  artists  have  devoted  to  recording  their  superb 
art  for  the  delight  of  all  generations.  They  attest  to  the  enormous  amount  of 
time  and  millions  of  dollars  spent  in  developing  the  art  of  recording  to  its  pres- 
ent state  of  perfection.  And  through  each  and  every  page  runs  the  story  and 
proof  of  Victor  supremacy. 

Every  muMc-lovcr  will  wtni  •  copr  o'  thli  tteai  Victor  cattloc  ol  matic.    Everrbodr  »hauU  hiTC  ibli  book, 

whcihrf  or  not  thry  titie  a  Victroli.    All  will  ipprcclatc  1(  bcciusr  nf  the  Inlotmttlon  ihouj 
aciift*.  oprii  and  compoKrt,  ar.d  thr  numcroui  portriitt  and  illutlrationa  it  contain*. 

Any  Victor  drairt  will  gUdlr  t*'"  yuu  a  copy  ul  thia  great  cataluK  of  mualc.  ur  wc  will 
mail  yuu  a  cnpy  free,  potia^c  paid. 

Victor  Talking  Machine  Co.,  Camden,  N.  J.,  U.  S.  A. 

Bet llnrr  Cmnoptune  Cu.,  Muaircal,  Cauwlian  DUtrtbuton 

ImportAal  Notic*.  Victor  Recordi  and  Victor  Machlnri  arc  icienilficallr  co- 
ordinated and  lynchroni/ed  by  our  iprcial  proceatet  ol  manufacture,  and  their 
UK,  one  wiib  the  other,  la  abaoluirly  eivniial  to  t  perfect  Victor  reproduction. 

New  Victor  Records  demonitreted  mt  mil  <le»lcn  on  tbe  1st  of  mmth  montli 


I 

I 


For  the  Boys  Over  There 

The  War  and  Navy  Departments  have  asked  the  American 
library  Association  to  provide  reading  matter  for  the  soldiers  and 
sailors.    The  Popular  SaEMCE  Monthly  is  one  of  the  two  most 

popular  magazines  at  Camp  lY^on;  the  other  is  a  fiction  maga- 
zine. When  the  soldiers  in  cani{>  send  in  their  requests  for  maga- 
zines, they  asiv  not  only  for  fiction,  as  may  be  supposed,  but  also 
for  the  Popular  Science  iMonthly. 

This  state  of  facts  leads  us  to  ask  readers  to  place  their  copies  ' 
of  the  Popular  Science  Momthlt,  after  they  have  been  read,  at 
the  disposal  of  our  soldiers  and  also  to  send  along  other  reading 
matter  of  a  practical  character. 

aviation  camps  want  books  on  gas  engines,  oii  airplanes,  on  I 
physics  and  on  other  pertinent  mechanical  subjects  generally.  | 
T  he  Signal  Corps  want  hooks  on  telegraphy  and  electricity.    All  I 
the  separate  trades  in  the  Army  and  Navy  want  volumes  and 
|ieriodicals  that  will  help  the  men  to  do  their  work  better— books 
-  about  our  Allies,  the  places  where  our  soldiers  will  be  sent,  wi>y  we 
Site  in  the  war,  how  the  war  b  fought.   Thousands  of  books  will  i 
•  1m;  Kqifited  and  not  nearly  enough  have  been  given  to  meet  the 

>  .     Send  tt|>-t6^ate  books — ^books  of  real  present  value,  not  anti- 
^ate4  volumes.    Many  of  the  men  are  studying  French  and 

•'want  grammars,*  readers  and  dictionaries. 

Send  the  books  to  the  nearest  public  library.   There,  they  will  be  j 
sorted  and  shipped  to  the  soldiers  and  sailors.    The  American 
IJbrarv'  Association  will  see  to  it  that  the  books  are  placed  at  the 
disposal  of  the  men.  In  the  larger  camps,  trained  librarians  are  in  ; 
actual  charge  of  the  librar>'  system. 

The  Popular  Science  Monthly  and  similar  practical  maga- 
vnes  may  be  sent  through  the  Post  Office  by  placing  a  one-cent 
•tamp  on  the  cover.  Or  they  may  be  left  at  the  library  with  the 
books.    Periodicals  should  not  be  over  two  months  old. 

In  case  of  doubt,  take  everything  to  the  library.  The  undesirable 
material  can  be  sold  and  the  proceeds  used  to  buy  suitable  books. 

Money  contributions  maj  be  sent  to  the  local  libraries  or 
directly  to  Mr.  Herbert  Putnam,  the  Ck'neral  Director  of  the 
American  Library  Association,  Library  War  Service,  Library  of 
Congress,  Washington,  D.  C. 
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The  Human  Torch  Makes  His  Spectacular  Dive 


Like  a  flaming  comet,  the  diver.  Jake  Cox,  plunges  fifty  feet  from  a  tower  into  a  pool  of 
gasoline.  The  instant  hia  blaring  body  touches  the  surface  of  the  lake,  the  inflammable 
"quid  is  igrnitcd,  so  that  he  seems  to  have  plunged  into  a  roaring  volcano.  He  has  actually 
fP^^  — '  fraction  of  a  second — but  before  the  spell  bound  spectators  can  collect  their 

"**Hights,  he  has  already  reappeared  on  the  surface,  forty  feet  away  from  the  burning  liquid 
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The  Human  Torch 

Enveloped  in  flames,  a  bold  man  dives  from  a  fifty-foot  tower 
into  a  lake  of  gasoline,  transforming  it  into  a  seething  furnace 


IT  is  night  time.  On  the  top  of  a  tower, 
fifty  feet  high,  stands  a  queer  looking 
figure,  dressed  in  three  suits.  The 
outside  one  is  of  cloth,  the  one  under  it,  is 
of  rubber,  and  the  one  next  to  the  skin  is 
of  asbestos.  On  his  head  are  three  rubber 
caps,  over  which  is  an  asbestos  cap  that 
comes  down  to  his  shoulders  and  leaves 
two  holes  through  which  he  can  see.  His 
gloves,  his  uristlets,  hb  shoes^all  are  of 
•ebestos.  Directly  below  him  is  a  square 
area  of  water,  fenced  in  with  logs  or 
boards.  The  surface  of  this  boxed-off 
eection  is  covered  with  gasoline. 

Suddenly  an  assi.stant  steps  up  to  the 
figure  and  lifts  a  bottle,  from  which  he 
pours  gasoline  over  the  man's  body. 
Around  the  lake  stand  two  thousand 


How  the  diver  escaped  without   being  bumed 
to   death    is   shown  abovr.     At  right,  abovp.  is 
jMke    Cox,    the   daredevil,  dressed   for  the  feat 


people,  fascinated  by  the  actions  of  the 
two.  In  a  moment,  the  assistant  steps 
back  from  the  oil-covered  figure  and 
shouts  a  signal  to  somebody  below.  Im- 
mediately all  lights  are  extinguished, 
leaving  the  figure  in  darkness.  Then  the 
Htillness  is  broken  by  the  report  of  a 
revolver  shot.  The  assistant  has  fired  at 
the  diver,  the  sparks  from  the  revolver 
transforming  him  into  a  livid  cone  of 
flame.  With  a  shout,  he  leaps  from  the 
platform  and  in  a  beautiful  parabolic  dive, 
plunges  into  the  lake  below.  As  he  flies 
through  the  air,  his  body  takes  on  the 
appearance  of  a  torch,  long  tongues  of 
flame  trailing  out  behind  him.  Striking 
the  film  of  ga.soline,  he  is  enveloped  in  a 
veritable  inferno  of  fire,  which  erupts  as 
soon  as  hi.s  fingertips  touch  it. 

But  his  work  is  only  half 
done.  If  he  comes  up  in  the 
lake  of  fire  he  will  be  burned 
alive.  How  does  he  escape? 
He  swims  under  water  some 
thirty  or  forty  feet  until  he 
has  passed  the  burning  gaso- 
line, when  he  rises  to  the  sur- 
face, safely  out  of  danger's 
reach.  This  is  no  easy  thing 
to  do,  for  his  shoes  and  the 
three  heavy  suits  greatly 
hinder  his  movements.  Fur- 
thermore, he  dare  not  open 
his  mouth  or  breathe  through 
his  nose  while  he  is  taking  his 
spectacular  dive,  lest  the 
flames  sufTocate  him. 

It  requires  reckless  cour- 
age to  be  a  "thriller  de  luxe." 
If  the  slightest  accident  or 
miscalculation  occurred,  the 
"Human  Torch"  would  he 
extinguished  for  the  last  time. 
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How  to  fold  the  device 
over  the  edge  of  the  glass 
Eo  that  even  an  ordinary 
tumbler  becomes  your 
special   drinking  glass 


I 


If  You  Value  Your  Life,  Be  Careful 
with  Electricity 

SOME  safety  hints  for  the  wise,  which 
are  intended  to  guard  against  serious 
accidents  and  a  possible  loss  of  life,  are 
being  sent  out  broadcast  by  the  electric 
light  companies.  From  them  may  be 
selected  the  following:  Do  not  cover  an 
electric  globe  with  paper  or  cloth.  It 
may  start  a  fire.  Do  not  hang  an 
ordinary  lamp  cord  over  a 
nail  or  metal  work.  Do  not 
leave  a  cord  connected  when 
you  are  through  with  it. 
Do  not  touch  any  wire  that 
is  down  on  the  ground, 
whether  it  is  an  electric, 
telephone  or  guy  wire.  In 
an  emergency,  remove  a 
wire  with  an  instrument 
equipped  with  a  wooden 
handle,  keeping  the  (i^ 
length  of  the  handle  be- 
tween yourself  and  the  wire. 


Make  Every  Glass  a  Sanitary 
Drinking  Cup 

THE  simplest  of  all  the  recent  devices 
for  guarding  against  the  germs,  which 
often  iurk  even  in  drinking  water,  is  a 
small  piece  of  waxed 
paper,  or  a  semicircular 
celluloid  strip,  which 
folds  over  the  rim  of 
the  glass  and  prevents 
the  lips  from  touching 
the  surface  of  the  tum- 
bler while  drinking. 
It  will  fit  over  any 
or  cup,  and  will 
I  for  you 
ream 
k  of 
The 
which 
e  glass 
y  sedi- 
may  be  in 
the  gla8.s, 
your  lips, 
vention,  is 
a  woman, 

Fiske,  of  a  tiny  pen 

d.  perfectly  as 


The  Smallest  Fountain  Pen  In  tHi; 
World.   It  is  Two  Inches  Loi|2 

THE  fountain  pen  shown  in  the  accom- 
panying illustration  might  well  he 
used  to  exemplify  the  slogan  "Perfection  in 

little  things."  It  was 
made  as  a  tiny  sample, 
by  a  prominent  foun- 
tain pen  manufactur- 
ing company,  and  is  as 
perfect  in  every  respect 
as  the  pens  of  usual 
size.  It  holds  only  a 
few  drops  of  ink,  but 
while  the  ink  lasts,  the 
pen  can  be  used  to  very 
good  effect. 

It  is  provided  with  a 
pocket  clip  that  is  per- 
fectly able  to  perform 
its  duty,  regardless  of 
its  diminutive  size.  It 
is  carried  in  a  box  with 
its  own  little  filler, 
and  the  printed  direc- 
tions for  its  use  just 
exactly  as  if  it  were 
being  offered  for  sale 
like  its  big  brothers. 


which  writes  as 
its   big  brothers 
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Seeing  the  Stars  from  the 
Bottom  of  a  Well 

THAT  stars  are  visible  in  the 
daytime  from  the  bottom 
ol  a  deep  shaft  or  well  has  been 
generally  believed  since  the  days 
of  Aristotle,  but  there  b  not  the 
slightest  foundation  for  the  idea. 
Baron  Humboldt,  who  spent  a 
good  deal  of  time  in  mines  him- 
«ell  and  questioned  miners 
in  varipus  parts  of  the 
uorld,  found  no  e\'1dence 
in  support  of  this  belief, 
and   it   has    since  been 
thoroughly  exploded. 
But  like  many  other  "ex- 
ploded" ideas  it  flourishes 
just    as    vigorously  as 
ever. 


Fireproof  Leg^ngs  for 
the  Foundry 
Worker 

THE  foundry  is  the 
one  workshop  where 
old  shoes,  such  as  the  workman  loves  to 
don  for  the  sake  of  comfort,  are  not  worn 
—or  should  not  be.  They  offer  too  little 
protection  against  splashes  of  the  molten 
metal.  Usually  a  Congress  shoe  of 
specially  prepared  leather  is  worn,  over 
which  a  legging  is  fitted  to  protect  the  leg 
and  knee. 

A  ver^'  good  type  of  legging  for  the 
foundry  is  shown  in  the  accompanying  il- 
lustration. It  is  made  of  asb^os  in  the 
shape  of  a  boot  and  covers  not  only 
the  leg  and  knee  but  the 
top  part  of  the  foot  as  well. 
It  is  held  in  place  by 
steel  bands  which  fasten 
round  the  leg  with  spring 
clasps.  Structural 
steel  workers  riveting 
white-hot  bolts  into 
big  beams  need  not 
worry  about  exposed 
legs  when  they  are  so 
well  protected  with 
tsbestos leggings.  Men 
who  use  the  oxy-acety- 
lene  flame  in  confined 
spzeea  wouid  find  the 
hggings  convenient. 


Asbestos  leggings  protect  every  part 
of  the  foot,  including  leg  and  knee 


How  the  German  mask  pro- 
tects the  sniper  as  he 
lies    prone    on   the  ground 

The  cut-out  on  the  side  of 
the  mask  is  to  enable  the 
wearer    to    use  a  rifle 

The  Latest  Thing  in 
(ierman  Sniper's 
Masks 

AHKAVY  metal  mask 
captured  from  the 
Germans  by  the  Canadians  on  the  western 
front  attracted  considerable  interest  in 
army  circles.  It  is  made  of  one  quarter- 
inch  Krupp  steel  and  although  it  is  not 
much  larger  than  a  man's  head  it  furnishes 
ample  protection  for  a  sniper  lying  prone 
upon  the  ground. 

The  cut  out  on  the  right  of  the  mask 
permits  a  rifle  to  be  held  to  the  shoulder 
in  the  natural  position.  Note  the  peculiar 
sloping  eye  slits.  E\idently  they  were 
cut  this  shape  to  conform  to  the  angle  of 

the  eye  as  the  sniper 
turns  his  head  to 
peer  through  either 
of  the  slits,  which 
are  so  far  apart  that 
only  one  at  a  time 
can  be  used.  It  has 
been  suggested  that 
a  whole  army  of 
fighters  should  be 
equipped  with 
masks  of  a  similar 
nature,  to  reduce  the 
very  great  number  of 
head  wounds.  This 
is  obviously  imprac- 
ticable. 
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(9  Brcitt^^nd  iMwaoci 

Lieutenant  Muller  operat- 
ing his  stenographic  ma- 
chine. The  ten  keys  are 
shown  clearly  at  the  right 


A  Blind  French  Soldier  Invents  a 
Stenographic  Machine 

1IEUTENANT  MULLER,  a  French- 
V  man  blinded  in  the  war,  has  in- 
vented a  machinefor  blind  stenographers. 
It  promises  to  simplify  the  work  of  teach- 
ing stenography  to  men  who  have  been 
deprived  of  their  sight,  thereby  providing 
them  with  a  means  of  earning  a  livelihood. 

The  machine  is  constructed  for  a  pho- 
netic system  of 
stenography.  The 
signs  are  expressed 
by  raised  points, 
each  sign  repre- 
senting an  entire 
syllable.  The  key- 
board is  divided 
into  two  parts,  five 
keys  for  the  right 
hand  and  five  for 
the  left.  Thus  the 
initial  consonants 
of  the  syllables  are 
written  with  the 
left  hand  and  the 
final  consonants 
with  the  right 


hand.  One  motion  vk-rites  a  syllable. 
As  no  distinction  is  made  between  cer- 
tain consonants,  such  as  T  and  D,  F  and 
V,  Ch  and  J  and  other  combinations  of 
consonants  such  as  Br  and  Pr,  PI  and 
BU  Cr  and  Gr,  each  consonant  does  not 
have  to  be  indicated.  The  Muller  ma- 
chine has  ten  consonant  signs,  fifteen 
vowel  signs  and  three  final  consonant 
signs  which  make,  altogeth^,  twenty- 
eight  signs. 

The  ui^efulness  of  the  machine  is 
greatly  enhanced  by  its 
size  and  weight.    It  is 
small  enough  and  light 
enough  to  be  carried  in  a 
valise.    The  paper  is  fed 
through  the  machine  from 
a  large  roll.  The  signs  are 
embossed  on  the  strip  of 
paper  by  the  pressure  of 
the  keys.  When  the  blind 
man  wants  to  read  his 
notes  all  he  has  to  do  is  to 
pass  the  paper  tape  which 
has  imfolded  from  the 
reel,  through  his  fingersL 


The  cleaner  will  not  be  out  of  keeping 
with  the  prettiest  dressing-table  articles 


Lengthening  the  Period  of  the  ' 
Comb's  Usefulness 

KEEPING  the  comb  in  a  sanitary  con- 
dition is  not  so  easy  a  task  as  it 
would  seem.  Merely  washing,  it  ^-ith 
soap  and  water  has  little  effect.  A 
reliable  comb-cleaner  is  needed.  The 
cleaner  shown  in  the  accompanying  il- 
lustration is  the  invention  of  A.  Abraham, 
of  Rockford,  111.    Its  strings  are  of  steel, 

  covered  with 

twisted  brass  wire, 
which  is  just  rough 
enough  to  scrape 
the  sides  of  the 
teeth  and  the  in- 
tervening bottom 
spaces,  without 
making  the  teeth 
themselves  rough. 

The  framework 
is  finished  in  vari- 
ous styles.  Some 
of  them  are  nick- 
eled,  some  arc 
finished  in  coppei 
and  some  in  oxy- 
dized  brass. 
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A  Hybrid  Between  the  Automobile 
and  the  Motorcycle 

IN  an  effort  to  combine  the  comfort  and 
stability  of  the  automobile  with  the 
economy  and  lightness  of  the  motor- 
cycle, Alfred  A.  Scott,  of  England,  has  in- 
vented the  small  three-wheeled  car 
which  is  shown  in  the  accompanying 
photographs. 

The  "Scott  Sociable/* 
as  it  is  called,  looks  more 
like  a  cyclecar  than  any- 
thing else.  Technically 
speaking,  however,  there 
is  little  in  common  be-' 
tween  the  two.  The  one 
is  nothing  more  than  a 
high-seated  motorcycle 
with  a  sidecar  attached  to 
it.  It  is  uncomfortable 
and  is  liable  to  skid  and 
tflt  on  making  a  sharp 
curve.  The  "sociable," 
however,  is  designed  as  a  complete  unit 
by  itself.  It  is  mounted  on  a  rigid,  tri- 
angular framework  and  its  seats  are 
carried  low  inside  of  the  wheel  base,  so 
that  stability  is  gained  despite  its  wonder- 
ful lightness. 

Practically  every  part  has  been  given 
special  attention.  The  caster  wheel 
method  of  steering  has  been  perfected  until 
it  can  turn  the  car  in  the  narrowest  roads. 
All  of  the  wheels  are  detachable.  The 
springs  are  of  a  new  type  which  is  far 
ahead  of  any  on  the  average 
hght  car  in  the  way  it 
absorbs  unusually 
violent  shocks. 
These  springs  are 
also  detachable 
and  can  be 
readily  re- 
placed. Inside 
the  car  there 
is  every  ap- 
proved type  of 
accessory  and 
applia  nee. 
Not  the  least 
of  these  is  the 
hood  which 
can  be  erected 
over  the  driver 
and  his  passen- 
ger in  a  storm. 


The  "Sociable,"  in  appear, 
ancc,  is  much  like  a  cycle- 
car,  but  there  is  little  in 
common  between  the  two 


The  Bachelor's  Ck)ffee-Brewer.  It 
Makes  One  Cup  at  a  Time 

NOW  comes  the  coffee-brewer,  a  device 
for  making  individual  cups  of  coffee. 
The  device  consists  only  of  two  cups  some- 
what conical  in  shape,  one  of  which  fits 
into   the   other.    Sufficient  pulverized 

coffee  is  placed 
^  ^  in  the  bottom  of 

X       '      "v^        the  cuter  cup  to 

make  one  cup  of 
the  beverage. 
Then  the  perfo- 
rated inner  cup 
is  set  in  place 
and  boiling 
water  is  poured 
into   it.    It  is 
left  to  "draw  " 
for  a  few  min- 
utes, just  ;ls 
in  the  prepa- 
ration of  tea; 
then  it  is 
poured  out  in- 
to the  waiting 
cup.  The 
perforations 
in  the  inner 
cup  of  the  de- 
vice, strain 
the  beverage. 


The  bachelor's  coffee-brewer 
is  simply  a  perforated 
cup  fitted  inside  a  holder 
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The  Powder  That  Sends  a  Sixteen-Inch  Shell 


Twenty  sacks  that  will  later  contain  the 
powder  charges  for  sixtcen-inch  shells  are 
cut  in  one  operation  with  an  electric  cutter 


Sewing  the  sacks  together  is  as  important 
as  it  is  tedious.  When  finished,  each 
sack  must  undergo  a  rigid  examinatioo 


Canvas  tacks  are  used  to  contain  the  igniters  that  are  placed  at  the  bottom  of 
powder  sacks.  The  sewing  is  done  by  women  who  are  fast  workers  with  the  needle 


^omen  also  fill  the  igniters  that  explode  the  charge  behind  the  shell.  The  powder  is 
>mped  down  solid  by  the  sticks  which  they  hold.  This  work  is  not  as  dangerous  as  it  looks. 

g  Digitized  by  Google 


1    On  Its  Way  Is  Packed  in  Canvas  Sacks 


Lacing  a  powder  sack  is  the  last  operntion.  It 
must  make  a   compact  bundle  to  avoid  friction 


The  completed  sack — it  holds  just 
enough  powder  to  propel  one  shell 


0 
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A  Leaf  of  Havana  Tobacco  Is  Heir  to  More 


A  typical  West  Indian  drying  shed.  During  the  drying  stage  the  tobacco  grower  is 
constantly  on  the  anxious  seat  lest  a  drought  shrivel  up  the  leaves  or  a  heavy  rain  cause 
them  to  sweat  and  become  gummy.  The  shed  has  to  be  constructed  so  that  it  may  be 
quickly  opened  or  closed  according  to  the  changes  in  the  weather,  which  is  often  imcertain 


lltoto*  Q  Bmirn  and  Ctamon 


The  very  best  grade  of 
cigars,  the  clear  Hav- 
ana, is  produced  entire- 
ly by  hand,  just  as  it 
was  two  centuries  ago. 
One  man  can  make 
about  one  hundred 
and  fifty  cigars  a  day 
and  he  is  paid  by  the 
piece.  But  no  cigar- 
maker  in  Havana  will 
work  unless  a  man  is 
employed  whose  dut>' 
it  is  to  read  aloud  each 
edition  of  the  daily 
papers.  All  the  local 
and  general  news  must 
be  read,  as  well  as  the 
continued  stories 


10 


Google 


Afflictions  Than  Is  the  Man  Who  Smokes  It 


Collecting  tobacco  Ifavca  under  a  covering  of  cheesecloth.  The  direct  rays  of  the  sun 
nvake  the  leaves  smail  and  heavy  bodied.  To  produce  large,  thin,  silky  leaves  for  cigar- 
uxappcr  purposes,  the  plant  must  be  protected  by  cheesecloth  or  a  latticework  of  lathing 


"Bam   cure."    or  the 
dr>-mit    o^"  green 
leave*,    is    the  most 
p-Hinstaking  task  of  all. 
Tbe  Wave*  arc  strung 
aSoul  an   inch  apart 
OQ   prjlcs    or  strings, 
«hich  are  huiiK  up  in 
bam-v,  tier  over  tier. 
Good    ventilation  is 
necirssary   to  prevent 
•tcm  rot  and  sweating 
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Patron  saints  and  national 

ideals  enter  into  the  lym-  r    ii  rT«i_ 

boHsm  of  these  medals.  Well  DOnC,   1  DOU  GOOC 

awarded  in  recognition 
of  distinguished  service 


OKOCH  or  IMS  RISIM4  «WN 


I 


MONlf  MCAKO 


RU&Sl*. 
nanr*  nr  *t  o»n»ar 


I 


OnOEH  or  IMC  STAR 
MK.ITAIIV 


SCMSiA 

ofu>c<<  o>  KAHAOEOnec 


OMOCII  C  MKMT. 
CIVIL. 


AUSTRIA 

onoc*  o»  THE  i»ON  cnowM. 
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and  Faithful  Servant** 


The  American  Democracy 
has  only  two  disting^shed 
service  orders.  A  few 
famous  foreign  medals 
are  also  shown  below 


:)0< 


The   Largest   and  Sr 
Candle  Factories  in  the 
Are  Situated  in  Hollan 
They  Are  Turning  Out 


1  ( 

mm  ' 

Above.  Suspendinz 
the  candles  in  their 
bath  by  means  of  a 
scale.  This  enables 
the  workman  to 
withdraw  them 
quickly  or  dip  them 
just  the  right  length 


When  the  wicks 
have  been  cut  the 
proper  length  they 
arc  fastened  to 
sticks  and  then 
dipped  in  grease 
until  the  right  thick- 
ness   is  obtained 
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Age-Old  Product  with  an 
Utter  Disregard  for  Electric- 
ity or  Any  of  Our  Modern 
Manufacturing  Methods 


Tin  smnlU"^t 

1  li  I'  w  (J  r  t  il  .is 
shown  iib'ivc-. 

storiw  in  ffftt  ^ 
Ijiir.v-  ft"ir.  til'.' 
T«>i>;.  Tliv  >ii 
h.  lornU  i'.  in  Am- 
.Ura.,ii.IKll..'.il 


'       ■  -.1! 
,1  ,  ..1 

G..v..i.>.  i'x  ni\ 
ll  Ik.  ;  iiti  Mutiiul 

llumsiinils  of 
nimnis  n  «Sriv- 
N<^tc  till'  wt'V 
they  art  packid 
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Making  a  Dangerous  Glacier  of  the  Canadiat 
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Rockies  Pose  for  the  Motion  Pictures 
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You  Don't  Have  to  Be  Born  Perfect  to 


OiiT  country's  navy  re- 
jected you,  Oscar,  on  the 
strength  of  your  varicose 
veins  which  we  show 
below.  Even  the  United 
States  army  did  not  want 
you  at  first.  But  they 
operated  upon  you  in  one 
of  the  New  York  hospi- 
tals and,  behold,  you  are 
now  wearing  the  service 
uniform    of  Uncle  Sam 


A  scene  in  one  of  the  New  York  hospitals  which  has 
over  for  their  country's  service.  Young  men  who  arc 
some  physical  defect  are  given  free  treatment  in  many 
ftllows    in    uniform    ind   good   spirits,   too,   for  they 


His  right  collar-bone  Ut's  the  left  in  the  picture)  was  broken,  and  it  was  b 
bar  and  perform  gymnastics  better  than  most  editors  we  know.     And  so  1 
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Wear  a  Uniform— You  Can  Be  Made  Over 


Not  a  marching  fool — hut 
the  owner  of  the  overlap- 
yinn  toes  will  shoulder  a 
rifle.  His  feet  are  normal 
now.  One  of  New  York's 
hospitals     saw     to  that 


devoted  a  ward  to  the  work  of  making  men 
anxious  to  serve  but  are  hindered  because  of 
hospitals.  This  work  has  put  a  lot  of  young 
feel  better  now  than  they  ever  did  before 


•et.  But  he  could  "chin"  himself  on  the  horizontal 
now  serving  his  country  as  a  fireman  in  the  Navy 


liad  tl:U  frrt— lh;ifs 
ohviotis.  Arcordifin  to 
Ihe  iiiedirni  rults  he 
nuist  hi'  rtjcclt'd. 
So  tlu-y  tested  him. 
He  hoppiti  seventy 
yards  «m  the  t<>fs  of 
each  foot.  That  was 
enough  for  Uncle  Sam. 
He's  in  the  Navy  now 
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A  Doll  Factory  Looks  Like  a  Dissecting 


Most  dolls  come  in  sec- 
tions, as  pictured  below. 
Here,  the  trunk,  am  and 
leg  halves  must  find  their 
mates  before  they  are 
glued  together  for  life. 
After  they  have  been 
properly  joined  the  rough 
edges  must  be  smoothed  ofT 


I 


l"Koto«  ©  PrrM  tlliutnlin*  Srrv 


The  workman  above  is 
dipping  the  tnmk  of  the 
doll  into  a  solution  which 
gives  it  a  flesh -like  tint 
and  waterproofs  it  at  the 
same  time.  Hanging  on  a 
wire  at  the  right  may  be 
seen  some  disjointed  arms, 
fresh  from  the  dipping 
operation.  Dolly  now  is 
impervious  to  baths 


Dolls  are  famed  for  thei- 
peach -blow  complexions 
The  secret  of  these  per 
feet  complexions  is  di 
vulged  here.  A  workmai 
sprays  on  the  dclicab 
color  with  air.  What  i 
pity  that  the  human  skii 
can't  be  treated  in  th 
same  way:  and  be  given  . 
lasting  rosy  bloom.  Eye 
brows  and  lips  are  nex 
painted  on  and  then  th 
eyes  are  placed  in  positio 
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Laboratory— But  Don't  Tell  the  Children 


On  the  tabic  above,  the  parts  of  the 
doU-to-be  arc  beginning  to  assume 
familiar  shape.  The  legs,  at  any  rate, 
have  found  their  mates  and  all  that 
remains  to  make  them  passable  is  some 
very  careful  smoothing  and  polishing 


A  doD  with  a  bald  head  is  worse  than 
no  doU  at  all.  Below,  a  bisque  doll  is 
receiving  her  crowning  glory  at  the 
hands  of  a  woman  worker  who  does 
nothing  else  all  day  long  but  put  the 
right  shade  of  hair  on  the  right  doll 


sfc 
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A  collection  of  dolls,  with  'Kas- 
'. us,  the  human  cliocolatc  drop, 
t"irown  in  for  goo<l  miMsurt. 
Dolls  in  wintiT  dress  snrnctinsis 
iiiiikc  hiTRc  money  for  t!uir 
mnktrs,  because  the  l)e;u!  is  left 
hairless  Htul  u  wiKjlcn  c;)p 
wiiich  costs  little,  is  sub  .tituttd 
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What  Happens  to  the  Food  We  Eat? 





The  above  illustration  shows  the  ndvrntiires  of  an  epc  a  piece  of  lean  meal,  some 
potatoes  and  a  slice  of  bread  during  the  process  of  becoming  proteids.  starch  and 
fats.  The  egg  and  meat  arc  shown  just  as  they  come  to  the  "mill."  unground. 
although  of  course  wc  grind  cvcr>'thing  that  comes  into  the  "miM,"  The  brei*d 
and  potatoes  begin  digesting  at  once.  TIk-  other  food  is  slower,  needing  preparation 
in  the  first  kitchen  before  passing  to  the  second  kitchen  where  the  bile  and  pan- 
creatic juice  complete  its  digestion.  As  this  food  passes  along  that  tube  the  little 
tentacles  in  its  walls  sort  out  what  is  needed,  the  waste  going  into  the  sewer. 
It  takes  two  hours  for  food  to  digest;  so  wc  should  not  overcrowd  our  stomachs 
<FroTn  a  drawiriR  by  I'ri-f  nnd  Mi*. \Vintn  lil  Sfi>U  Hiillin  l'nHiri-il  Kiiowlirlso.    Coiiipton-Julins.in  <."<>.l 
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Is  Your  Brain  Completely  Furnished? 


(||  funcrtions  of  the  body  arc  controlled  from  the  head.    The  brain  conducts  a  busy 


^cl«?phonc  exchange,  with  a  central  office  and  many  branches.    WTicther  you  want 
X.O  -walk  or  to  sneeze,  to  sit  down  or  just  to  go  on  breathing,  the  order  must  come 
rrom  "the  man  higher  up."    Then,  over  the  wires  ro  instructions  to  the  hands,  legs 
or     lung  bellows.    Thero  is  an  independent  switchboard  which  governs  so-called 
ix* voluntary  action.    You  can  easily  locate  the  memory  files,  the  picture  show,  and 
the  ventilator.     But  can  you  find  love  or  hate,  fear  or  joy  anywhere  about 
tt^«  premises?    "  Where,  oh  where  is  fancy  bred  ?    In  the  heart,  or  in  the  head  ?  " 
,  I   T    •       -1  '^'-iwing  hy  Prof,  .mil  Mr'<  Wiiili  Iil  S<(it(  I  lil!  in  I'ii  t  iif  >  i1  ICn-ns  1i  <!i;i'.    (iMiiiii'in  !■  ifiti-ir  (H.  ^ 
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No  one  but  the  builders  saw  these 
houses  until   all    were  completed 

\\herting  Public  Curiosity— A 
Real  Lslate  Dealer's  Ruse 

AN  unusual  method  of  building  houses 
L.  was  adopted  in  a  real  estate  develop- 
ment in  Portland,  Oregon.    The  builder 
believed  that  "familiarity  breeds  con- 
tempt."  As  he  did  not  want  anyone 
to  have  contempt  for 
his  houses,  he  corralled 
them  until  they  were 
all  done.   As  soon  as 
he  began  building,  he 
erected  a  tall  board 
fence  all  around  the 
property.    The  most 
curious  person  could 
not  get  a  peep  in.  No 
doubt  he  saw  to  it 
that  there  were  no 
knot  holes. 

This  arrangement 
had  all  the  elements  of 
surprise  which  the 
public  enjoys  in  at- 
tending the  theater. 
Not  until  the  houses 
were  complete  to  the 
last  little  detail;  not 
until  the  lawns  were 
green  and  the  shrubs 
all  planted;  wastheor- 
der  given  to  tear  down 
the  forbidding  fence. 


How  a  newsboy  saves  his  voice  and  yet 
"calls"   his  paF>ers    most  effectively 


1  low  a  Los  Angeles  Newsboy  Increased 
His  Business 

AN  ingenious  newsboy  in  Los 
^  Angeles,  California,  has  de- 
vi^  a  method  of  at- 
tracting attention  to 
his  wares  which  has 
not  only  interested 
passing  persons  but 
has  been  the  means  of 
sparing  his  voice,while 
greatly  increasing  his 
daily  income. 

The  boy  has  con- 
structed a  sign,  which 
is  placed  above  his 
head  so  that  it  may  be 
seen  by  persons  who 
are  at  a  distance  from 
him.  It  is  fastened  to 
a  ^^'ire,  which  is  held  in 
place  by  a  belt  which 
he  wears  around  his 
waist.  He  has  ar- 
ranged two  loops  of 
wire,  through  which  he 
passes  his  arms.  This 
keeps  the  sign  from 
falling  either  back- 
ward or  forward. 
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Sweat  Bands  Use  Fifty-Five  Million 
Feet  of  Leather  a  Year 

100K  at  the  sweat  band  in  your  hat 
^  or  cap.    It  is  about  two  inches 
»ide  and  twenty-five  inches  long  a 
Httle  thing,  you  say.  It  takes  an  annual 
total  of  fifty-five  million  feet  of  leather 
to  put  this  band  in  the  head- 
gear men  wear.  It  is,  in  truth 
one  of  the  biggest  little  leathe. 
leaks    brought    to  the 
attention  of  the  public. 
But  it  is  not  a  difficult 
leak  to  stop.  By  wearing 
hats  or  caps  with  sub- 
stitute leather  bands  or 
no  bands  at  all,  you  can 
divert    the    leather  to 
more  important  needs. 
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Protecting  the  Phono- 
graph from  Scratches 
During  Transportation 

THE  phonograph  cabinet  is  designed  to 
be  as  ornamental  a  piece  of  furniture 
as  the  piano.  The  dealer 
therefore,  realizes  the 
importance  of  handling 
it  with  care.  One  com- 
pany is  employing  a 
khaki  moving  -  cover 
which  is  so  designed 
that  it  makes  the  cabi- 
nets easier  to  handle 
and  protects  them 
from  any  danger  of 
scratching,  bump- 
ing or  finger-marks. 

This  khaki  cover 
is  shown  in  the  ac- 
companjing  illus- 
tration.   It  is  pro- 
vided with  strong 
straps   into  which 
the  arms  of  the  carrier 
fit,  and  other  straps 
which  pass  under  the 
cabinet. 

There  b  also  a  loop 
by  which  the  cover  may 
be  hung  up  when  not 
in  use. 


Protected  by  its  khaki  cover  the  cab- 
inet can  be  moved  without  danger  of 
being  nuirred  even  by  finger-marks 


Clearing  the  streets  tf 
London  with  an  illun.ina- 
ted  warning  carried  by 
automobile.  After  the 
danger  is  past,  the  reverse 
side  of  placard  is  shown 
telling  that  the  way  is  clear 

The  Paul  Reveres  of  Lon- 
don Ride  in  Placarded 
Automobiles 

ENGLAND  has  had  .so  many  air-raids 
that  special  provision  has  been  made 
in  the  large  cities  to  warn  the  people  when 
the  enemy  airplanes  have  been  sighted. 

The  illustrations 
show  placarded  auto- 
mobiles sent  out  to 
give  the  warnings. 
The  side  lights  are 
used  to  illuminate 
the  signs,  so  that  he 
who  runs  may  read 
and    get  under 
cover.    In   a  few 
minutes  after  the 
invading  airplanes 
have  been  sighted, 
the  streets  of  the 
city  are  without  a 
sign  of  life.    If  a 
person  should  be  at 
too  great  a  distance 
from  shelter  to  reach 
it,  he  drops  to  the  ground. 
The  sign.s  are  reversible, 
and  on  the  opposite  side 
of  the   "Take  Cover" 
placard,  the  "All  Clear" 
sign  is  displayed. 


Maybe  you  have  special  needs.  Write  to  the  editor  about  anything  within  the 
scope  of  the  magazine.    He  will  be  glad  to  help  you. 
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Clap!  Let  There  Be  Light 

By  clapping  your  hands  you  can  light  up  the  whole 
house.  No,  there  is  no  microphone  to  hear  the  sound 


SUPPOSE  that  you  wished  to  light 
the  electric  light  in  the  library  while 
you  were  in  the  living-room  and  that 
you  could  do  so  by  the  clap  of  your 
hands.  Or,  on  coming  home  at  night,  sup- 
pose that  you 


Arrr^lure  Stoo  Pentluium  contacts  on 
^  section  of  cross  wire 


Ratchet  Maqriet 

Noise  of  hand- 
clap  jars  a 
small  pendu- 
lum away  from 
diaphragm 
and  breaks  the 
relay  circuit 


Rmdi  of  contact 


could  light 
your  way  by 
the  same 
means  with- 
out hunting 
for  the  elec- 
tric light 
switches  in 
the  dark. 

But  what's 
the  use  of  sup- 
posing? Mr. 
H.  Christian 
Berger,  a  New 
York  city  in- 
ventor, has  made  all  such  things 
possible  by  inventing  a  new  con- 
trivance which  he  calls  a  sound- 
operated  circuit  controller.    Besides  the 
utilitarian  uses  to  which  the  device  may 
be  put,  it  may  be  employed  for  the  opera- 
tion of  mechanical  toys  of  various  sorts, 
including  elec- 
tric railway 
trains,  electric 
boats,  hoisting 
derricks,  or  even 
the  docile  little 
wooden  pup  who 
jumps  out  of  his 
•1  -'I  \"our 
m- 
toy 


JI- 


5oonl  op*rjted  Circuit  controller 


dient  and  refuse  to  come  out  of  its  kennel, 
because  of  the  variable  current  changes 
of  the  microphone  mechanism,  by  which 
it  was  operated.  The  new  means  which 
Mr.  Berger  has  invented  to  make  the  dog 

obey  every 
command 
without  fail, 
is  based  on  an 
entirely  new 
principle  and  | 
one  wholly 
different  from 
that  of  the 
microphone. 
While  the  lat- 
ter acts  by 
varying  the 
electric  resist- 
ance and  cur- 
rent in  a  cir- 
c  u  i  t  by 
changes  of 
pressure  and 

conductivity  as  a  result  of  the  action  of 
sound  waves — and  does  not  break  *  the 
circuit—  the  sound-oper- 
ated circuit  controller  ac- 
tually does  open  the  cir- 
cuit. These  circuit  breaks 
are  made  possible 
because  two  con- 
tacting members 
are  used.  A 
diaphragm 
member  con- 
tacting with  a 
pendulum 
member  un- 
der such 


The  apparatus 
is  small.  It  is 
but  little 
larger  than  a 
lamp  socket 


Electric  railways  are  old. 
Introduction  of  a  contrivance 
like  this  one  adds  novelty 
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digbt  pressure  that  it  is  capable  of  bodily    Sharpen  Your  Own  Shears  and  Save 

Your  Time  and  Temper 

THE  new  grinding  device,  shown  in  the 
accompanying    illustration,  is  de- 
signed to  enable  the  barber,  in  a  small 
town,  to  sharpen  his  own  shears.  It  makes 
it  unnecessary  to  send  many  dulled  shears 
to  a  barber's  supply  house  at  a  dis- 
tance with  the  resulting  delay.  The 
new    device    is  portable 
and  may  be  screwed 
to    the    edge  of  any 
table,  where  it  is  ready 
to  be  used. 

The  contrivance  consists 
of  a  small  grinding  wheel 
mounted  on  a  vertical 
shaft.  A  crank  and  worm 
gearsupply  the  power.  The 
pair  of  shears  is  held  in  a 
clamp  at  the  top  of  the 
wheel,  as  shown.  The 
clamp  slides  on  a  metal 
rod  so  that  the  shears  may 
be  drawn  across  the  face  of 
the  grinding  wheel  as  it 
is  revolved. 


vibntion  by  the  energy  of  sound  waves. 

These  two  members  may  be  employed 
in  a  circuit  with  a  relay  or  other  magnet 
whoee  armature  is  acted  upon  by  a  con- 
itant  counter  force  or  spring,  the  force  of 
vtdch  may  be  regulated  to  move  the 
armature  beyond  the  operative  influence 
of  the  magnet,  or  not,  as  de- 
sired. In  the  case  of  the  toy  ^ 
dog,  the  force  of  the  spring 
is  such  that  the  arma- 
ture is  thrown  be- 
yond the  influence 
of  the  magnet  so 
tiiat  the  dog  must  be 
put  back  into  hisken- 
nd    by    hand  and 
placed  up  against  the 
magnet  bar  before  he 
is  again  ready  to  be 
clapped  out. 

With  the  electric 
train,  the  magnetic 
armature,  instead  of 
closing  a  relay  circuit 
on  each  actuation 
serves  to  reverse  it. 


Barbers  may  now  shxupen  shears 
with  ease  and  sureness  of  result 


A  Horn  of  Natural  Rock.  It  Can  Be 
Heard  Six  Miles 

KING  ALFRED'S  Horn"  is  the  name 
applied  to  a  great  shapeless  block 
of  stone  in  the  Vale  of  Berks,  England. 
It  b  pierced  vnth  a  number  of  holes. 
By   appl>ing    his    mouth    to    it  and 
blocking  as  in- 
to a  horn,  the 
practiced  per- 
former  can 
produce  a 
^eird,  boom- 
ing sound,  said  = 
to  be  audible 
for  a  distance 
of   sijc  miles. 
The  stor>'  goes 
that  King  Al- 
fred used  this 
natural  horn  to 
summon  his 
forces  for  a 
great  battle, 
fought  in  the 
immediate 
n^'gbborhood. 


Trunks  land  on  rubber 
local  man  makes  the 


The  Trunk-Smasher  Is  Foiled  at  Last 
by  the  Rubber  Mat 

NO  matter  how  strong  and  well  built 
a  trunk  may  be,  it  will  not  long  sur- 
vive if  the  average  baggageman  gets  a 
chance  to  "strafe"  it.  A  Los  Angeles 
man  would  get  around  this  by  providing 

rubber  mats 
for  trunks  to 
land  on. 

According 
to  his  plan,  the 
mats  may 
readily  be 
made  of  heavy 
garden  or 
other  hose  held 
together  by  a 
pair  of  rods. 
Using  these 
mats,  the  bac- 
gageman  may 
handle  trunl::i 
with  his  UKu:.l 
roughneus 

mats  in  Los  Angeles.    A  without  injur- 

mats  of  old  garden  hose  ing  them. 


Gc 


Where  New  York's  Bond  Money  W€ 

The  huge  safes  of  the  Federal  Reserve  banks  are  proving 
most  convenient  in  con  erving  all  the  Liberty  Loan  funds 

earlier.  Hence  if  ihe  time 
is  set  for  eight  o'clock  ii 
morning  no  one  could  ope 
door  during  the  night- 
longest  time  for  which  the 
locks  can  be  set  ia  seven  tj 
hours.  This  allows  the  do 
be  locked  from  Saturday  i 
over  Sunday  and  any  ho 
which  might  fall  on  Mor 
Each  of  the  bolts  set  ri 


It  takes  both  officers  and  clerks  of 
a  Federal  Reserve  Bank  in  New 
York  city  to  get  this  door  open. 
Each  knows  part  of  the  combina- 
tion.   The  safe  also  has  a  time  lock 

The  fifty-ton  weight  of  the  door 
docs  not  prove  difficult  to  manage 
— one  man  can  easily  swing  it 
open.  But  when  the  combination  is 
"off"  not  even  the  Kaiser  could  get  in 


THE  door  in  the  picture  weighs  fifty 
tons.  It  guards  the  treasure  of  a 
Federal  Reserve  Bank — this  par- 
ticular one  being  in  New  York  city. 
Liberty  Bond  money  accumulates  in 
Federal  Reserve  banks  temporarily.  The 
outer  rim  of  the  safe — up  to  the  place 
where  the  bolts  are  placed — is  constructed 
of  manganese  steel,  which  is  particularly 
difficult  to  drill  and  which  will  not  rust 
readily.  When  closed,  the  door  fits  so 
snugly  that  it  is  absolutely  watertight. 

There  are  two  combinations  to  the  door. 
One  is  known  by  the  officers  of  the  bank 
and  the  other  by  the  chief  clerks.  It  is 
impossible  to  open  the  vault  unless  a  man 
from  each  group  is  present.  Four  time 
locks  control  the  mechanism.  Once  the 
time  is  set  at  which  the  door  can  be 
opened,  it  is  impossible,  even  for  anyone 
knowing  the  combination,  to  open  it 


the  door  weighs  ninety-five  pounds.  T' 
slide  into  place  when  the  door  is  si: 
securely  fastening  it  at  every  point.  1 
door  is  hung  on  its  hinges  in  such  a  m; 
ner  that  despite  its  great  weight  it  ( 
be  swung  open  or  shut  as  easily  as  a 
ordinary  wooden  door.  It  is  not  oi 
designed  to  thwart  the  skill  of  the  expf 
enced  cracksman  but  to  withstand  t 
terrific  heat  and  blows  which  aceompa 
fires  and  earthquakes.  After  San  Fra 
Cisco  lay  in  ruins,  an  early  investigati 
of  the  big  safety  vaults  brought  out  the  i 
assuring  fact  that  the  contents  were  s;: 
and  intact. 

The  Federal  Reserve  banks  have  provi 
an  almost  indispensable  aid  to  the  floatii 
of  the  Liberty  Loans.  They  act  as  gre 
central  "warehouses"  for  the  storage 
funds,  and  also  exert  a  stabilizing  effect  ( 
banking  and  financial  operations. 
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I'naccommodating  Wells— 
They  Yield  Water  Only 
at  Night 

the  desert  of  western  Aus- 
tralia there  are  wells  which 
y^dd  water  only  at  night.  Be- 
fore the  water  begins  to  flow, 
weird  hissings  and  the  sound  of 
nuhing  air  may  be  heard.  The 
phenomenon  is  believed  to  be 
due  to  a  change  in  the  form  of 
the  rocky  channel  through 
which  the  water  flows,  and  to 
the  extreme  change  in  tempera- 
ture between  day  and  night 
which  occurs  in  this  region.  The 
hisnng  is  due  to  the  escape  of  air 
before  the  advance  of  the  water. 


Cold  water 


-Hot  water 
\o  bath 


ni  , 

'  '  b  Hot  water 


1 


Fire  box 


Using  an  old  hot-water  tank, 
pieces  of  pipe  and  other  scrap 
metal,  plumber-soldiers  in  the 
Eighth  Pennsylvania  constructed 
a  shower-bath  for  themselves 


At  Each  Turn  of  the  Crank, 
a  Cartridge  Slips  Into  Place 

AN  automatic  machine-gun  can  dis- 
L  charge  the  two  hundred  and  fifty 

cartridges  of  a  fully  loaded  belt  in  less  will  plumb  even  if  they  are  in  the  army 

than  twenty-five  seconds.    The  loading  and  can't  go  back  to  the  shop  for  tools, 

of  the  cartridge  belts  is,  in  comparison,  a  Ingenuity  always  takes  the  place  of  implo 


Plumbers  Will  Plumb— 
^  Even  in  Army 

IN  the  Eighth  Regiment,  Pennsylvania 
Infantry,  there  are  plumbers.  Plumbers 


leisurely  occupation.  To  slip  two  hundred 
•nd  fifty  separate  cartridges,  by  hand,  into 
their  individual  loops  in  the  cartridge  belt, 
is  tedious  and  expensive.  To  e.xpedite 
matters,  the  little  loading  device,  here 
illustrated  has  been  evolved. 

Layers  of  cartridges,  as  they 
are  removed  from  the  standard 
box  of  cartridges,  are  slippe  l 
into  the  vertical  guide,  the  belt 
entered  between  the 
feed- wheels    of  the 
loading   device  and 
the  crank  turned,  just 
as  one  would  operate 
the  handle  of  an  ice- 
cream machine.  The 
cartridge  belt  issues 
on  the  near  side  with 
a  cartridge  proi>erly 
inserted  in  each  suc- 
cessive belt  loop.  In 
a  very  few  minutes 
the    belt    is  fitted 
with  its  complement 
of  two  hundred  and 
fifty  cartridges,  and 
is  ready  for  imrae- 
diate  u^. 


What  is  the  man  doing — sharpK-ning 
pencils?  He  is  not.  He  is  loading  a 
machine  gun  cartridge  belt  with  rapidity 


ments,  as  it  did  in  this  Eighth  Regiment. 

A  few  old  pieces  of  pipe,  some  brick,  a 
tank,  and  odds  and  ends,  were  all  that 
was  needed  to  rig  up  a  shower  b^.^.h 
for  fellow  soldiers.  How  the  parts  are 
put  together  is  shown  in  the  illustratiDn. 
Hot  or  cold  water  may  be  had  as  desired. 

Real  mortar  is  used 
in  the  furnace's  con- 
struction, and  over 
the  whole  is  a  coating 
of  mud  to  help  keep 
in  the  heat.  Fre:!;h 
water  enters  through 
the  coils  next  to  the 
fire  and  is  made  hot 
as  fast  as  drawn  out 
through  the  pipe 
leading  to  the  bath. 

The  soldiers  may 
retire  to  this  impro- 
vised bath  room  at 
any  time  and  enjoy 
a  hot  shower.  A  fire 
of  old  fagots,  pieces 
of  coal,  or  anything 
available,  will  keep 
the  water  warm  for 
a  long  period. 
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Speaking  Tubes  for  a  Ship's  Gunners 


Reporting  the  range,  the  hits  and  the  misses 
Photos  by  Naval  Constructor  Elliot  Snow,  U.  S.  A. 


IN  a  naval  battle,  the  range  is  obtained 
principally  by  men  stationed  in  the 
mast  tops.  The  readings  of  their  in- 
struments are  telephoned  down  to  the 
officers  in  the  plotting  room,  below  the 
warship's  deck.  Here  the  instrument 
readings  are  quickly  transcribed  into 
terms  of  gun  ranges  and  of  angles  of 
horizontal  deflection.   These  calculations 

A  receiving  and  transmitting  headset  as 
well  as  a  speaking  tube  is  shown  at  right 


Kv  r.  H.  NavkJ  InntituK' 


II 


Abov^:   A  tor- 


'St, 


A  sight-setter's 

voice  tube  equip- 
ped with  a  meg- 
aphone attach- 
ment, at  the  left 

either  a  voice  tube 
or    a    telephone  is 
likely   to   be  swept 
away.     In  big  bat^ 
ties,    the    gun  that 
has  but  one  channel  of  communication 
stands  grave  chances  of  being  cut  off  from 
the  rest  of  the  ship.   Should  that  happen. 
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the  gunners  would  have  to  depend  upon    The  Liquid  Fire  of  the  Trenches  Is 


the  gun's  telescopic  sights,  and  there 
would  be  no  checking  up  of  hits  or  misses 
by  the  spotters  in  the  mast  tops. 

Thus,  the  means  of  communication  is 
the  crux  in  the  modern  method  of  pointing 
and  firing  a  battleship's  guns.  In  our 
Navy,  voice  tubes  are  generally  preferred 
to  electrical  apparatus.  Speaking  tubes 
are  just  metallic  pipes  made  airtight. 

Why   Do  You 
Laugh  When  You 
Are  Tickled? 

ALTHOUGH  it 
.  is  usually 
done  in  fun,  the 
habit  of  tickling  is 
supposed  to  be  a 
somewhat  danger- 
ous one,  according 
to  physicians.  The 
ticklish  areas  are  lo- 
cated over  the  least 
protected  parts  of 
the  body,  where 
delicate  \ital  or- 
gans are  to  be  pro- 
tected. The  reason 
for  the  ticklishness 
is  that  the  skin  is 
highly  sensitive 
there  and  "aware" 
of  intrusion,  as  a 
means  of  protec- 
tion from  possible 
injury. 

This  sensitive- 
ness, or  awareness, 
the  physicians  say, 
ia  a  r^c  oi  ihtt  dayd 
when  man's  pre- 
historic ancestors  had  to  guard  their  lives 
constantly  against  creeping  insects  and 
the  heavy  penetrating  pressure  of  animals' 
teeth.  That  is  why,  according  to  this 
theory,  the  tickle  reflex  is  elicited  prin- 
cipally by  a  light  running  motion  over 
the  skin,  and  by  sudden  prods. 

The  reaction,  in  this  age,  is  a  violent 
discharge  of  energy  in  the  form  of  laugh- 
ter and  efforts  to  be  free.  But  it  is  easy 
to  imagine  the  shrieks  of  terror  or  pain 
that  might  have  been  the  forerunner 
of  the  laughter.  Humanity  takes  ages 
to  outgrow  its  prehistoric  impulses. 


Kroiu  Ill^MirmUHl  Wmr  Nrwn 

The  highly  compressed  gas  in  the  "bomb." 
on  being  let  out  thronyh  tht-  "buoy." 
forces  out  the  combustible  oil  with  it 


Not  as  Deadly  as  It  Looks 

THE  effect  of  jets  of  liquid  fire  on 
men  in  the  trenches  is  more  terrible 
to  the  eye  than  to  the  body.  But  despite 
this  fact,  it  is  still  used  as  a  weapon. 
The  bulky,  rectangular  tanks  found  in 
the  original  outfit.s  have  been  replaced 
by  the  less  cumbersome  and  more  efficient 

"life  buoys"  and 
"bombs"  of  the  lat- 
est flame  projec- 
tors. In  operation, 
the  Germans  let 
out  the  gas  under 
compression,  so 
that  it  forces  a 
stream  of  combus- 
tible oil  from  the 
buoys  through  a 
connecting  line  of 
hose.  The  oil, 
which  travels  fast 
under  the  great 
pressure,  passes  a 
lighted  wick  in 
the  nozzle  of  the 
hose.  The  burning 
jet  is  then  direct- 
ed toward  the 
enemy. 

But  improve 
their  apparatus  as 
they  may,  the  Ger- 
mans have  no  con- 
trol over  the  ac- 
tion of  the  air. 
By  lying  flat  at 
the  rear  of  their 
trenches,  the  men, 
being  attacked,  are 
in  little  danger.  It 
is  the  German  soldier  who  has  suffered 
most  from  fire.  The  British,  in  self- 
defence,  have  combated  liquid  fire  with 
the  flaming  shell.  This,  as  explained 
in  the  October  issue  of  the  Popular 
Science  Monthly,  does  not  ignite  until 
it  hits  the  ground.  If  the  guns  are 
pointed  so  that  the  shell  strikes  just 
in  front  of  the  trenches,  both  flames 
and  debris  will  shower  over  the  enemy 
troops.  Moreover,  the  British  have 
found  that  by  firing  at  the  enemy  s 
tanks,  these  are  often  exploded,  killmg 
their  operators  in  the  action. 
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Blindfolded  recruits  learning  speed  in  laying 
wire  entanglements  by  the  sense  of  touch 

Training  ^Tommies"  to  Lay  Wires 
in  ttie  Dark 

IN  efficiency  tests,  conducted  at  Alder- 
shot,  England,  the  recruits  are  drilled 
in  every  requirement  of  military  tactics, 
under  conditions  such  as  they  are  likely 
to  encounter  in  the  war  zone. 

The  accompanying  illustration  shows  a 
wiring  party,  sent  ,  .  . 

out  to  set  up  wire  compartmenU.strap  loop 


entanglements, 
presumably  under 
cover  of  darkness. 
In  order  to  train 
them  to  be  sure  of 
step,  even  when 
the  way  is  obscure, 
the  soldiers  are 
partially  blind- 
folded. Even  so 
hindered,  they 
work  rapidly  over 
rough,  undulating 
ground,  such  as 
they  will  find  on 
a  battle  field. 


support 

BtocH  to  orevent 
shitting 


The  platform  is  made  of  two 
longitudinal  wood  members  curved 
at  the  front  to  fit  the  rear  end  of 
the  Ford  seat,  and  held  in  place  by 
means  of  bolts  through  the  top 
and  bottom  flanges  of  the  Ford 
side-frame  members.  It  is  suit- 
ably cross-braced  and  has  side 
brackets  by  means  of  which  it  is 
attached  to  the  runningboards  to 
secure  greater  rigidity. 

The  platform  is  made  of  wood, 
reinforced  with  angle-irons  on  the 
edges,  and  near  the  front  it  has  two 
hinged  boards,  which  are  raised  to 
a  vertical  position  when  a  piano 
is  carried. 

The  piano  is  placed  transversely 
of  the  Ford  with  the  keyboard  at 
the  rear.  It  is  held  in  position  by  means 
of  two  leather  or  canvas  straps,  inserted 
through  loops  in  the  tops  of  the  two 
hinged  boards  and  then  carried  back  to 
the  rear  of  the  platform,  and  by  means 
of  an  additional  leather  strap,  inserted 
in  the  angle  of  the  keyboard,  and  attached 
to  the  front  ends  of  the  platform  on 
either  side. 

Since  the  weight  of  the  average 
piano  is  approximately  350  lbs.,  or 
about  equal  to  that  of  the  three 
passengers  usually  carried  in 
a  Ford  touring  model,  no  ad- 
ditional strain  is  placed  on  the 
vehicle.  The  piano  is  placed 
directly  up  against  the  two 
hinged  boards  so  that  it  can- 


Support  when 
not  in  use 

Another  use  for 
the  little  Ford. 
It  will  move  your 
piano  for  you 


Plat-form 


Moving  a  Piano  by 
Automobile 

A NOVEL  type  of  plat- 
form has  been  designed 
by  a  Nebraskan  inventor,  to 
carry  a  piano  so  as  to  prop- 
erly distribute  its  weight 
over  all  four  wheels  of  a 
Ford  roadster. 
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not  slide  while  the  vehicle  is  in  motion. 
Its  center  of  gravity  is  well  forward  of  the 
Ford  rear  axle  in  order  that  its  weight 
may  be  partly  dbtributed  over  the  front 
wheels. 

To  load  the  piano  onto  the  platform 
easily,  two  stout  plank  skids  are  provided. 
These  have  angle-iron  hooks 
on  their  forward  ends,  which 
slip  into  staples  bolted  to  the 
rear  of  the  platform.  After 
the  piano  has  been 
loaded,  the  skids 
are  removed  from 
the  staples  and 
pushed  forward  un- 
der  the  platform, 
so  that  their  over-  ^ 
,  hanging    ends  do 
not  present  a  men- 
ace to  pedestrians. 

In  this  way  the 
piano  is  as  safely 
moved  as  in  a  fully 
equipped  van. 


This  electric  attachment  makes  one 
blanket  sxifiicient  for  the  coldest  night 


Lo!  The  Electric  Blanket.  It  Always 
Keeps  You  Just  Warm  Enough 

SLEEPING  out-of-doors  has  been 
robbed  of  its  most  unpleasant  feature 

—the  chill.  No 
longer  is  it  neces- 
sary to  shiver  with 
cold,  or  to  pile  un- 
comfortably heavy 
bedclothes  over 
yourself. 

An  electrician 
has  devised  a  light 
blanket  which  is 
electrically  heated. 
The  blanket  is 
equipped  with  three 
heats,  so  that  you 
can  have  it  mildly 
warm,  warm,  or  al- 
most hot,  with  the 
expenditure  of  but 
a  small  amount  of 
current. 


No  Passing  Traffic  Can  Interfere 


A 


With  This  Policeman's  View 
P  E  R  M  A  - 


What  Causes  the  Singing  of 
Telegraph  Wires? 


KENT  nest 
of  wood  and  iron 
construction , 
standing  more  than 
fifteen  feet  high,  at 
the  intersection  of 
six  streets  in  the 
busiest  part  of  De- 
troit; wiW  be  used 
by  a  policeman,  to 
direct  traffic  going 
in  twelve  direc- 
tions. In  this  nest 
the  officer  is  high 
enough  to  see  sev- 
eral squares  each 
way,  which  enables 
him  to  avoid  con- 
fusion and  acci- 
dents. The  station, 
which  is  glass  en- 
closed and  heated, 
has  a  signal  equip- 
ment, so  that  it 
can  easily  commu- 
nicate with  nearby 
busy  traffic  posts. 


An  elevated  policeman's  nest,  with  the 
direction  indicators  in  dear  view  of  all 


THE  singing  of 
telegraph 
wires  is  sometimes 
regarded  as  a 
weather  prognos- 
tic, though  opin- 
ions diflfer  as  to  the 
kind  of  weather  it 
foretells.  There 
has  been  much  dis- 
cussion as  to  the 
cause  of  this  sound. 
Probably  it  is  sim- 
ply the  Aeolian 
harp  effect,  and  its 
occurrence  de- 
pends chiefly  upon 
the  direction  of 
the  \^^nd  in  rela- 
tion to  the  direc- 
tion in  which  the 
wires  run.  Varia- 
tions in  the  pitch  of 
the  sound  depend 
upon  changes  in 
the  tension  of  the 
wires  with  varying 
temperature. 
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Attaching  and  detaching 
the  adjustable  gun-locks 


You  Can  Be  Your 
Own  Gunsmith 

JUST  about  the  time  the 
merry  gunner  is  afar 
from  gunsmith  and  fac- 
tory, and  the  ducks  are 
coming  in,  his  old  fowling  piece  decides  to 
take  a  vacation,  and  a  lock  quits.  Maybe 
it  is  rusty  through  long  neglect,  maybe  a 
firing  pin  has  become  gummed  up,  maybe 
a  mainspring  breaks.  A  seance  by  marsh, 
particularly  salty  marsh,  or  seashore,  is 
likely  to  start  a  coat  of  rust  on  the 
damaskeened  surface  of  the  locks  of  a 
fine  gun :  or  a  primer  may  leak  and  let  in 
gas,  which  starts  rust  also. 

A  British  maker  has  evolved  easily- 


detachable  locks  for  the  hammerless  gun. 
Take  off  the  fore-end,  press  back  a  catch, 
and  the  bottom  plate  in  the  frame  of  the 
gun  drops  down  on  a  hinge,  exposing  the 
two  fine  locks  of  the  hammerless  gun,  the 
main  and  sear  springs,  the  sear,  and  the 
striker  and  tumbler  of  each 
lock.  Only  a  moment  is  re- 
quired to  wipe  them  off,  oil 
them  and  slip  them  back 
into  the  gun.  Or  if  new 
parts  are  required,  the  maker 
furnishes  them  in  a  neat 
leather  case.  If  anything 
should  break,  merely  take 
out  the  old  part  and 
slip  in  the  new. 


Using  Snow  for  Cement 
and  Ice  for  Windows 

FIFTY  degrees  below  zero 
is  the  average  temper- 
ature in  the  south  of  Siberia 
during  the  winter  months. 
In  the  section  of  the  country  where  the 
house  shown  in  the  photograph  was 
located,  the  weather  is  comparatively 
mild.  In  fact,  although  the  logs  of  the 
house  were  cemented  together  with  snow, 
there  were  times  when  repairs  were  neces- 
sary on  account  of  the  snow  melting  from 
the  heat  of  the  interior.  The  windows, 
too,  which  were  of  sheets  of  ice,  had  to  be 
renewed  at  least  once  in  every  four 
months. 


ble  residence  in  Siberia, 
ted  togctlier  with  snow. 


The  roof  is  of  mud,  the  windows  of  ice,  and  the  logs 
If  a  sudden  warm  snap  occurred  the  liousc  would  collapse 
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Weighing  Goods  Automatically 


A  machine  that  insures 
the  merchant  against  loss 


putting  up  package  goods  such  as 
sugar,  coffee  and  rice  there  are  two 
sources  of  loss.    One  is  undue  waste  of 
time  in  weighing  the  contents  by  hand 
tiiiing,  and  the  other  is  due  to  giving  over- 
weight. 

Consider 
f  irst— t  h  e 
weighing  by 
hand.  A  good 
clerk  can 
weigh  only 
five  or  si.x 
packages  a 
minute,  and 
experiments 
show  that 
each    of  the 
packages  con- 
tains a  "pres- 
ent" for  the 
purchaser,  of 
half  an  ounce 
or  leas  of  the 
commodity. 

Some  mer- 
chants have 
tried  the  plan 
of  setting  the 
scales  to  weigh 

short,  trusting  to  correct  the 
overweight  in  this  manner, 
but  this  is  by  no  means  ac- 
curate. This  was  proved  by 
a  test  in  a  large  grocery 
where  that  system  was  tried. 
Out  of  two  thousand  pack- 
mtfs  reweighed,  it  was  found 
that  over  ninety  percent  ran 
overweight.  Less  than  five 
percent  showed  underweight, 
although  the  scales  had  been 
set  two  ounces  short. 

An  electrically-operated  weigher  has 
been  produced  to  overcome  this  defect. 
It  handles  from  fifteen  to  twenty-five 
weighings  per  minute.  Its  features  are 
an  even  balance  scale,  agate  mounted, 
a  mechanical  cut-off,  tripped  by  elec- 
tricity, which  cuts  off  the  flow  of  the 
commodity  in  full  stream  and  a  control 


When  the  desired  amount  has  been  weighed  out,  an 
automatic  cut-oiT  is  operated  which  prevents  waste 


How  the  weigher 
works  automatically 


box  which  allows  for  the  amount  in  sus- 
pension; that  is,  the  amount  in  the  air  at 
the  moment  the  cut-off  is  operated. 

The  weight  plate  of  the  scales  rests  upon 
the  lever,  which  is  thereby  depressed,  and 

the  electrical 
contact  is 
broken.  VVaen 
the  goods  ap- 
proach the 
weight  re- 
quired, the 
tension  of  the 
spring  causes 
the  weight 
plate  to  be 
raised  a  bit 
prematurely 
and  contact  is 
made  by 
which  the 
electric  cir- 
cuit is  com- 
pleted and 
the  cut-off 
tripped. 

All  of  the 
parts  are 
made  of  the 
highest  qual- 
ity of  metal,  to  prevent  in- 
accuracy due  to  wear.  The 
tension  screw  is  adjustable, 
so  that  it  can  be  regulated  to 
allow  for  all  conditions,  even 
for  weather,  which  might 
cause  a  variation  in  the  flow 
of  the  commodity.  A  test 
weight  is  used  and  then  the 
standard  of  accuracy  is 
divided  into  three  parts, 
high,  low  and  exact  balance. 
The  machines  are  self-test- 
ing, so  that  the  need  of  adjustment  is 
quickly  made  evident,  and  their  regula- 
tion is  easily  accomplished  even  by  an 
unskilled  operator.  Thus  extreme  ac- 
curacy as  well  as  high  speed  in  weighing 
package  goods  is  secured.  On  the  other 
hand,  automatic  weighers  of  many  designs 
allow  for  practically  no  inaccuracy. 
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Dolls  Become  Screen  Idols 


They  never  get  stage  fright 
and  they  don't  talk  back 

HARASSED  motion  picture  di- 
rectors may  be  relieved  to  know 
that  there  are  stars  who  will  do 
exactly  what  they  are  told  to  do  without 
complaining.  These  quiet,  obedient 
actors  are  dolls.  Yes,  dolls  have  not 
been  able  to  resist  the  lure  of  the  screen. 

They  are  just  the  ordinary,  little 
dolls  such  as  any  child  would  like  to 
have  for  playthings.  A  special  stage 
and  scenery  is  constructed  for  them. 
They  are  out  through  the  poses  which  * 
make  up  a  real  drama.  The  work  is 
tedious  and  requires  any  amount 
of  time.  The  dolls  are  posed  and 
a  picture  is  taken.  Then  they 
are  moved  a  fraction  of  an  inch  to 
a  different  position  and  posed 
again.  The  camera  takes  an- 
other picture.  When  the  work  is 
finally  done,  the  dolls  appear  to 
move  across  the  stage  with  all  the 
rapidity  and  ease  of  motion  of 
real  actors. 

The  plays  which  they  act  in  are 
not   meant  to  appeal  only  to 
children.    The  dramas  are  well 
thought  out  and  clever  enough  to 
interest  any  motion  picture  specta- 
tor.    But  as  the  work  of  posing 
them  is  so  very  slow,  a  scenario 
played  by  dolls  is,  in  some  ways, 
more  difficult  to  put  on  than  one 
played    by    human    beings.  It 
often  takes  several  weeks  to  make 
a  short  play.    For  ex- 
ample,   if    a  scenario 
called  for  a  real  actor  to 
throw  his  arms  about 
the  leading  lady,  the 
actor  would  be  able  to 
go  through  the  motions 
in  one  or  two  seconds. 
This  would  be  recorded 
on  one  or  two  feet  of 
film  which  would  com- 
prise from  twenty-four 
to  thirty-two  pictures. 

When  the  same  scpnn 
is  acted  by  a  doll  it  i 
quires  from  twent 


i 


Photo*  by  Vftet  P»n  Film  Corp. 

Here  we  have  a  kitchen  romance 
acted  by  dolls.  The  cook  is  em- 
braced by  her  sailor  sweetheart 
much  to  the  horror  of  the  butler 

thirty  minutes,  even  at  fast  work; 
for  the  doll  actor  can  be  moved 
only  a  fraction  of  an  inch  at  a 
time.    The  director  must  under- 
stand just  how  to  make  his  toy 
actors  move  in  a  realistic  manner. 
In  other  words,  he  must  have 
studied  and  been  a  keen  observer 
of  human  motions.    When  we  see 
a  man  step  up  on  a  chair,  the  step 
is  taken  in  one  swift  movement. 
If  a  motion  picture  doll  steps  up 
on  a  chair,  this  step  requires  a 
whole  series  of  movements.  The 
doll  is  posed  ready  to  step  up.  It 
is  then  suspended  by  an  invisible 
wire  and  raised  until  ready  to 
transfer  its  weight  to 
the  chair.       All  this 
must  be  done  in  such  a 
manner  that  the  simple 
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It  is  tedious  work  putting  the  doll  actors  and  actresses  through  their  parts,  but  the  results  are 
worth  the  efforts  expended.    The  action  depends  upon  the  number  of  poses  taken  by  the  figures 


The  sculptured  figures  were  changed  to 
different  poses  and  then  photographed. 
In  other  words,  each  time  a  figure  moved, 
a  new  pose  had  to  be  made.  Think  what 
that  meant !  For  the  ordinary  reel  of  one 
thousand  feet,  sixteen  thousand  separate 
poses  were  required  to  furnish  the  action ! 


Automobile  Fuel  Heated  by  Exhaust 
Gases  in  Dual  Manifold 

THE  use  of  heat  is  perhaps  the  sim- 
plest expedient  to  which  engineers 
havp  resorted  in  an  attempt  to  give  the 
automobilist  the  same  number  of  miles 
per  gallon  from  the  present-day  gasoline 
as  that  secured 
from  the  better 
g^rades,  sold  sev- 
eral years  ago. 
Preaent-day  gaso- 
line is  more  like 
kerosene  than  the 
^aaoline  of  1912. 
Kerosene  has  a 
greater  fuel  pow- 
er than  gasoline, 
but  it  is  harder  to 
get  the  power  out 
of  kerosene  than 
it  is  gasoline  be- 
cause it  cannot  be 
broken  up  into 
its  elements  and 


The  exhaust  engine  gases  heat  the  manifold 
wall  and  the  incoming  fuel  is  vaporized 


turned  into  a  combustible  gas  as  easily 
without  some  external  means.  One  of 
these  is  heat. 

In  the  compound  manifold,  shown  in  the 
accompanying  illustration,  the  ever-pres- 
ent heat  of  the  exhaust  engine  gases  is 
used  to  heat  the  incoming  fuel  so  that  its 
kerosene  element  will  vaporize  more 
readily  and  give  up  its  full  power.  This 
is  accomplished  by  dividing  the  manifold 
into  two  parts  with  a  metal  wall  between. 
The  exhaust  passes  out  on  one  side  of  the 
wall  and  the  new  fuel  comes  in  on  the 
other.  The  exhaust  heats  the  dividing 
wall  80  that  it  in  turn  heats  the  incoming 
fuel  on  its  way  to  the  cylinders,  where  it 

arrives  at  a  high 
temperature  and 
in  such  a  highly 
and  completely 
vaporized  stale 
that  it  gives  up 
its  power  readily 
on  its  explpsion. 
According  tosome 
reports,  this  dual 
manifold  increa.^cs 
mileage  from 
forly-two  to  fifty- 
four  per  cent,  and 
keef)s  the  enj^^ine 
explosion  chamber 
practically  free  of 
carbon. 
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A  New  Device  Mixes  Moist  Air  with      How  to  Tie  a  Steel  Cable  in  a  "Jug- 
Gasoline  Fuel  Handle''  Knot 


OPERATING  on 
the  same  prin~ 
ciple  as  the  diaphragm 
pump,  the  device  il- 
lustrated, automatic- 
ally draws  a  certain 
amount  of  moist  air 
from  the  radiator  of 
an  automobile  and  de- 
livers it  into  the  gaso- 
line intake  manifold. 
The  amount  intro- 
duced is  automatically 
controlled  by  the  suc- 
tion of  vacuum  of  the 
motor,  which  draws 
the  diaphragm  of  the 
device  against 
a  cone-shaped 
adjusting 
screw  that 
serves  to  vary 
the  amount 
passing 
through  a 
hole  in  the 
center  of  the 
diaphragm. 


The  device  draws  moist  air  from 
the  radiator,  as  shown  above 


Mwst  dir 


Glass 


Flexible  tubey 


Overflow  pipe 

Diaphragm 

justing  screw 
in  didphragm 

Ke  pipe  Illustrating  how  the 
moist  air  increases 
the  engine  efficiency 


Utilizing  Garbage  to  Lower  the 
Price  of  Pork 

OUT  in  Omaha  City,  Omaha,  the 
people  are  not  worrying  about  the 
soaring  prices  of  pork.  The  hotel  men  of 
the  city  have  formed  themselves  into  a 
hog-raising  organization,  and  a  chain  of 
restaurants  contributes  the  table  and 
kitchen  refuse  to  feed  the 
hogs,  fattening  them  for  the 
market  in  record  time. 

In  Hull,  Mass.,  the 
same  idea  of  utilizing 
garbage  to  prepare  live 
stock  for  the  market,  is 
carried  out  under  the 
city  management 
for  pasturing 
ing  is  loaned 
the  only 
salary  of 
takes 
Ti 
t 


IN  order  to  splice  a 
steel  cable,  it  is 
necessary  to  make  a 
knot  which  will  not 
slip  or  untie.  Cable 
men  employ  what  is 
known  as  the  "Jug- 
handle"  knot.  This  is 
made  by  grasping  the 
rope  in  the  left  hand 
and  forming  a  loop,  as 
in  Fig.  1,  with  the 
thumb  at  the  cross. 
Next  bring  the  loop 
down  so  the  center 
of  it  rests  under  the 
thumb,  as  in 
Fig.  2.  Hold 
the  loop 
firmly  under 
the  left 
thumb  and 
turn  the 
right  half 
over  toward 
the  back  and 
downward, 
then  turn  the 
left  loop  back 
and  place  it  behind  the  strand  which  has 
been  held  under  the  thumb.  The  knot  is 
now  like  Fig.  4.  Next,  place  the  finger 
and  thumb  of  the  right  hand  through  the 
space  marked  with  a  cross  in  Fig.  4  and 
grasp  the  strand  which  was  first  held 
between  the  thumb  and  forefinger,  in  the 
original  position.  Care 
must  be  taken  to  grasp  the 
strand  between  the  two 
strands  which  are  held  in 
the  left  hand.  Pull  thb 
strand  through  and  the 
tied.  The  rope 
and  turn  as  it  is 
•>ugh,  but  it  will 


"Jug-handle"  knot 
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Outdoing  the  Mine  Throwers 

Stokes  gun  used  by  British  proves  simple  and 
effective  in  trench  warfare.  You  drop  in  the 
shells.    German  " Minenwerfers"  aren't  in  it! 


AWEAPON  with   little  velocity  but 
which    could    heave  considerable 
quantities  of  high  explosive  into  an 
enemy  trench,  was  badly  needed  at  the 
be^nning  of  the  war.     The  Germans  were 
the  first  in  the  field.     Hans  worked  out 
littJe  trench  mortars  he  called  minenuer- 
frr.    Soon  the  British  replied  with  the 
Stokes  gun.    This  latter  is  now  linked 
with  the  famous  Lewis  machine  gun,  the 
MOb  and  Hale  grenades,  and  the  like,  as 
one  of  the  most  potent  inventions  brought 
about  by  the  war. 

Trench    mortars    and   howitzers  are 
mer^y  short-barreled,  light-shell  pitch- 
ing guna  used  for  sending  shells  via  the 
indirect  fire  route  from  one  trench,  over 
Deadman's  land,  to  another  trench.  High 
velocity  would  defeat  its  own  purpose, 
just  as  would  direct  fire.  One  would  drive 
the  shell  entirely  too  far  when  the  gun 
was  elevated  to  pitch  the  shell,  the  other 
would  merely  shoot  over  the  top  of  the 
other  trenches  after  the  fashion  of  a  rifle 


The  rapidity  of  the  fire  is  limited  only  by  the  speed  at 
which  the  gun  crew  can  drop  shells  down  the  barrel 
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A  new  gun  and  various  types 
of  shells  now  used  in  trenches 

bullet.  In  consequence,  a  mortar  of  any 
sort  is  elevated  to  not  less  than  a  45- 
degree  angle.  This  causes  a  shell  to  go 
skyward  and  over  toward  the  other 
fellow  like  a  deceased  cat  over  your  alley 
fence.  The  method  is  simple.  It  is 
effective  none  the  less. 

Taking  advantage  of  the  fact  that  a 

mortar  is  always 
elevated  at  an 
angle  of  45  de- 
grees  or  more 
from  the  hori- 
zontal, Wilfred 
Stokes  worked 
out  a  shell,  con- 
sisting of  a  case 
containing   a  large 
quantity  of  high  ex- 
|3losive,  fitted  to  a 
base  filled   with  a 
light  charge  of  pro- 
pellant  powder — also 
primer  therefor, 
he  bottom  of  the 
j;un  barrel  has  a  pro- 
jection or  stud  in- 
side.   So  when  this 
now  shell  is  dropped 
down  the  barrel  of 
the   gun   from  the 
muzzle,     the  fall 
bangs  the  primer 
against  this  stud  and 
sets  off  the  gun. 
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Housekeeping  Made  Easy 


A  telephone  stand  screci 
folds  with  a  flower  bo  31 


//  1 

An  attractive 
aquarium  hung 
on  a  tripod.  The 
glass  container 
i  s  decorated 
with  pond  lilies 
and  tlieir  leaves 


\ 


A  dehydrator  for  all- 
the-ycar-round  use  in 
drying  surplus  fruits 
and  vegetables.  It  is 
set  over  a  cook  stove 


An  elaborate  kitchen  tabic 
that  is  a  whole  work- 
shop driven  by  a  motor 


Two  perforated  pans,  one  inside 
the  other,  for  baking  a  pie 
crust  without  the  usual  filling 


A  homemade 
cabinet  espe- 
cially designed 
for  a  boarder. 
Shelves  arc  pro- 
vided for  uten- 
sils and  a  gas 
stove  plate  is 
placed  at  the  top 


An  attractive 
electric  heater, 
like  a  lamp 
stand,  for  use  in 
small  rooms, 
bath  and  offices 
where  a  small 
amount  of  heat 
is  required 


Housekeeping  Made  Easy 


A  wire  attadtunent  placed 
anr  a  faucet  handle  to 
hoild  a  drinking,  glass  in 
an  inverted  position 


A  handy  nut  cracker  that 
does  not  crush  tlie  meat. 
Screw  pressure  does  the 
trick  quickly  and  neatly 

The  poifltry  mnn  will 
appreciate  the  new  oat 
sprouter  shown  at  the  left. 
It    grows    winter  grain 


Two  positions  of  a 
folding  tray  for  use 
in  travclinR.  Whtti 
folded  up  it  can  be 
placed  in  a  trunk 

Fruit  properly 
canned  must  be 
healed  while  in  the 
container.  For 
handlinu  the  jars 
whili'  hot,  thi'i 
!)old(  I  shown  nl  the 
left    can    Ik-  used 


An  auxiliary  baby 
^seal  belwtrn  t!v. 
handles  ot  tin  i 
riage  holds  tlie  old- 
er cherub  when 
he  tires  of  walking 
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On  the  top  of  the  hill  is  a  lone  bell,  serving  as  a  tombsUme  to  mark  the  grave  of  the  church 
at  Les  Boeufs,  on  the  Somme  River,  in  France.   For  hundreds  of  miles  the  country  is  like  this 


The  Unforgettable  Fact— the  Murder 
of  France's  Churches 

THE  mountainous  mass  of  debris 
shown  in  the  picture  is  all  that  is 
left  of  a  once  famous  church,  at  Les 
Boeufs,  on  the  Somme  River,  in  France. 
Crowning  the  top  of  the  unrecognizable 
heap  may  be  seen  a  bell  which,  by  some 
miracle  of  good  fortune  has  been  left 
untouched  by  the  retreating  Germans. 
It  is  the  only  thing  which  remains  to  tell 
the  story  of  a  splendid  structure,  erected 
to  appeal  to  man's  better  self,  only  to 
be  sacrificed  to  the  insatiable  greed  of 
the  war  god.  One  of  the  most  pathetic 
chapters  of  this  war  is  the  deliberate 
murder  of  France's  churches 
Some  of  them  were 
erected  in  the 
thirteenth  cen- 
tury and  were 
not  completely 
finished  until 
nearly  four 
hundred  years  ^he  mattress  of  this 

later.  the  soldier  is  a  rubber 


The  Soldier  Can  Now  Lie  Down  On 
His  Bed  of  Air 

ANEW  service  bed  has  been  designed 
by  an  English  manufacturer,  which 
will  fit  into  a  small  valise  when  folded. 
It  is  made  of  a  fabric  strong  enough 
to  withstand  hard  wear.      When  it  is 
to  be  made  up,  an  inner  casing  of  rubber 
is  inflated   by   means  of  two  valves. 
Should  it  be  torn  or  punctured,  the 
rubber  can  be  repaired  in  the  same 
manner  as  a  tire.    The  bed  is  twenty- 
three  inches  in  width,  but  to  accom- 
modate those  who  find  comfort  in  sleep- 
ing with  knees  slightly  raised,  the  knee- 
rests  have  been  made  seven  inches 
wider  on  each  side.    It  requires 
about  two  minutes  to  in- 
flate the  rubber 
section.  When 
the  bed  is  not 
being  used,  tHe 
air   is    d  i  s  - 
charged  front 

new  campaign  bed  for  the  rubber  sec- 

section  inflated  with  air  tion. 
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Pulling  Horses  Out  off  the  Mud  in 
Rain-Soaked  Flanders 

XT  THERE  is  the  muddiest  country  in 
VV  all  the  world?     Put  this  question 
to  the  Allied  troops  and  they  will  tell  you 
as  one  man  that  it  is  in  Flanders,  the  land 
that  was  noted  for  its  fertility  and  beauty 
before  the  war,  but  which  is  now  the  scene 
of  desolation 
and  plunder. 
The  illustration 
ahowsa  Tommy 
extricating  two 
shell-laden 
horses  mired  in 
the  mud.  Fre- 
quently a.  burst- 
ing  shell  •v.-iW 
cauae  a  number 
of    horses  to 
leave    a  good 
road  and  run 
for   the  soggy 
6elds,  only  to 
become  help- 
less. 


C;.'  I'rcM  lUiw  Sen. 

Two  horses,  laden  with  the  famous  French  "75's." 
being  pulled  out  of  the  knee-deep  mud  in  Flanders 


\Nith  This  Darkroom,  Develop  Your 
Photographs  on  the  Spot 

THE  modern  photographer  can  develop 
hia  pictures  wherever  he  happens  to 
be.  The  device  that  makes  this  possible 
is  a  collapsible  dark  chamber.  A  large 
light-proof  cover  opens  at  the  top  through 
which  you  place  the  trays,  the  plates  and 
chemicals.  The  chamber  is  extended  by  a 
bracing  which  can  be  raised  about  one  foot. 
Y'our    arnas  are 

put    through    two  y  

light -ex  eluding 
sleeves.  Your  head 
is  brought  up 
acminst  a  hood,  and 
two  shutters  are 
opened  automatic- 
aUy.  You  proceed 
whh  your  work  with 
ease,  developing 
films  as  well  as 


What  Makes  the  Tumbler  Pigeon 
Tumble  in  Flight? 

•"T^HE  action  of  the  tumbler  is  well 
X  known  to  nearly  everyone.  In  its 
simplest  form  it  is  a  single  backward 
somersault,  made  in  flight,  and  from 
which  the  bird  recovers  gracefully.  This 
may  be  increased  to  two  or  three  turns  in 

the  common 
tumbler  or  to  a 
swift  succession 
of  four  or  more 
in   the  roller. 

...  That  it 
(the  tumbler) 
has  a  physio- 
logical cause, 
such  as  a  defect- 
ive inner  ear  or 
brain,  there  can 
be  no  doubt, 
but  the  prob- 
1  e  m  is  so 
clouded  with 
what  appear  to 
be  psychologi- 
cal questions 
that  it  will  not 
be  easily  solved.  At  any  rate  the  facts 
remain  that  the  bird  does  go  over,  that  he 
does  it  more  freely  at  times,  as  when  flying 
with  his  mate,  and  that  under  stress  of 
necessity,  when  pursued  by  a  hawk  or 
striving  to  regain  his  place  in  the  kit,  he 
flies  as  well  as  any  pigeon.  On  the  other 
hand,  some  individuals  in  the  bird  family, 
particularly  among  the  rollers,  appear  to 
lose  control  of  themselves  entirely,  and 
having  started  to  roll,  continue  until  they 

strike  some  object 

 \     which   stops  their 

fall.  Such  birds, 
which  are  known  as 
*roll-downs, '  or 
'mad  rollers,'  never 
regain  the  ability  to 
fly  safely  once  they 
have  lost  it."  (L. 
S.  Crandull,  in  Pets, 
Henry  Holt  &  Co., 
New  York.)  Test- 
ing the  sense  of 
balance  is  the  main 
feature  of  the  pres- 
ent examination  of 
prospective  flyers. 


Light  penetrates  ihrou^li 
the  ruby  glass  in  the  cover 
of  the  collapsible  chamber 
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Turning  Sailors  into  Craftsmen 


How  bluejackets  at  Dunwoody  Training 
Station  are  fitted  to  trades  they  like 

}W  Wilhird  Coiinely,  U.S.N.R.F . 


A  class  in  gas 
engineering. 
Some  of  these 
men  will  see  ser- 
vice on  the  de- 
stroyers used  to 
hunt  submarines 


THE  United  States  Government  is 
the  professor  of  independence  in 
the  University  of  America.  One 
of  his  pet  classes  is  the  Navy,  in  which  he 
teaches  competence  for  life  to  his  pupils, 
the  bluejackets.  For  them  he  has  schools 
on  land  as  well  as  on  water,  from  which  his 
approved  graduates  may  re-enter  civil 
life  awarded  a  degree  whose  counterpart 
is  given  at  few  colleges — the  degree  of 
Bachelor  of  Thoroughness. 

One  of  these  land  schools  is  the  Dun- 
woody  Industrial  Institute  in  Minne- 
apolis, now  a  United  States  Naval  Train- 
ing Station.  There,  more  than  six  hun- 
dred bluejackets  and  petty  officers  are 
acquiring  skill  in  the  crafts  which  they 
want  to  make  their  life  work.  The  men 
are  not  enlisted  from  one  community,  any 
more  than  the  midshipmen  at  Annapolis 
are  all  from  Maryland.  They  arrive  in 
detachments  from  the  various  recruiting 
centers — Detroit,  Chicago,  Buflfalo,  Rich- 
mond, Pensacola,  New  Orleans,  San 
Francisco  and  Seattle. 

Nine  courses  of  study  are  ofTered  the 
naval  apprentices  at  Dunwoody;  and  he 
is  an  odd  youth  indeed  who  never  in  his 
life  has  evinced  particular  concern  about 
one  or  more  of  them.    In  general,  the 


classes  are  formed  from  two  sorts  of  men. 
Suppose  Captain  Moflfett,  Commandant 
of  the  Great  Lakes  Naval  Training  Sta- 
tion, were  to  send  one  hundred  radio  men 
to  Dunwoody.    He  first  combs  his  roster 
for  bluejackets  who  have  had  previous 
experience  in  wireless  telegraphy  and  who 
desire  to  continue;  second,  for  men  who 
have  long  wanted  to  be  operators  but  who 
have  never  had  the  chance  to  learn  before 
they  joined  the  Navy.  If  mental  qualifica- 
tions are  satisfactory,  the  latter  men  are 
elected  as  well,  and  later  graded  so  as  not 
to  be  a  drag  on  their  more  experienced 
mates.    After  a  four  months'  course  of 
electrical  study  and  operating  practice  in 
the  international  code,  these  men  are  able 
to  receive  twenty  to  thirty  words  per 
minute,  and  can  go  direct  to  sea.  In 
electricity,  they  have  laboratory  work,  and. 
lectures  in  magnetism,  storage  batteries, 
condensers  and  oscillating  currents,  spark: 
systems,  wave  meters  and  measurements. 

The  bluejackets  who  learn  to  be  ship's 
bakers  probably  have  as  much  actual  fun 
out  of  their  work  as  any.  With  all  the 
latest  scientific  mixing  and  blending  ap- 
paratus at  hand,  they  leisurely  turn  out 
one  thousand  loaves  of  bread  a  day,  three 
hundred  loaves  going  for  the  general  mess 
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  _     _  _  _ 

Recruits  have  progressed  to  such  machines  as  the  grinder  and  radial  drill -press  in  a  short 
time.  Many  were  formerly  employed  as  expert  munition  makers  at  Bethlehem  and  other  cities 


Within  a  mooth  the  carpenter's  class  knows  how  to  build  stools,  chairs,  tables,  cabinets 
and  benches.    Some  of  the  boys  arc  d -vising  schemes  for  the  ronstrurlion  of  dxvclhn^s 


A  '-Iq*"  in  coppersmi thing  and  shcct  mctal  work.     Pip>es,  conduits  and  kitchen  utensils 
made  after  blueprints  have  first  been  pccpa'cJ  and  passed  upon  in  the  dr.iftinR  room 


3  \D 


Digitized  by  Google 


4G 


Popular  Science  Monthly 


and  the  remainder  being  sold  to  a  local 
baker  at  cost.  On  demand,  they  supply  a 
hundred  apple  pies  or  fifty  chocolate 
cakes  in  the  course  of  a  morning. 

"Will  you  run  a  bakery  of  your  own 
after  the  war?"  I  asked  one  of  them. 

"Not  much.  This  is  no  life  for  me," 
was  his  swift  answer. 

"Then  why  are  you  taking  the  course?" 

"I  want  the  chemistry  that  comes  with 
it.  I  work  in  the  chemical  laboratory 
after  hours.  I'm  going  into  the  drug 
business  after  I've  served  my  next 
enlistment." 

Many  of  the  apprentices  are  as  re- 
sourceful as  that,  with  their  eyes  con- 
stantly on  the  future.  In  what  is  called 
the  "related  work,"  as  chemistry  to  bak- 
ing, they  have  the  chance  to  specialize  as 
they  desire.  Tne  man  who  wants  to  be  a 
druggist  made  such  a  good  record  as  a 
baker  that  he  was  advanced  to  an 
assistant  instructorship. 

In  fact,  out  of  every  fifteen  men  at 
Dunwoody,  one  has  been  found  proficient 
enough  to  earn  the  post  of  assistant  in- 
structor. On  Saturday  mornings  these 
men  are  taken  aside  in  special  classes  by 
the  chief  instructors,  who  give  them 
work  in  theory  and  applied  problems. 

The  men  in  the  gas-engine  class  are 
learning  to  be  motorboat  pilots.  They 


will  operate  the  boats  used  by  th 
officers  in  getting  from  one  ship  to  ; 
in  a  fleet,  or  in  going  ashore  from  ; 
age  out  in  the  harbor. 

The  coppersmiths  are  making  pi; 
conduits,  boxes  and  kitchen  utensi 
all  their  work  they  first  make  bluep 
the  drafting  room.  The  assists 
structor  here  is  a  bluejacket  from  i 
who  has  been  in  the  coppersmith  b 
for  himself.  When  war  was  declai 
sold  out  his  shop  at  a  sacrifice  in  o 
do  his  bit  in  the  Navy. 

Not  the  least  important  of  the 
are  the  cooks.  To  prepare  the  fc 
six  hundred  hard-working  blue] 
three  times  a  day  would  seem  eno 
do,  but  these  fifty  embryonic  chefi 
scientific  instruction  in  the  classroo 
They  are  taught  how  to  cut  sides  of 
to  know  the  comparative  food  val 
vegetables  and  breadstuffs,  and  h 
compose  a  balanced  menu. 

So  it  is  not  difl^cult  to  understant 
the  naval  training  course  worked  o 
Ensign  Colby  Dodge,  U.S.N.,  Comi 
ing  Officer  at  Dunwoody,  and  b, 
Charles  Prosser,  Director  of  the  Inst 
means  something  more  to  the  blueji 
than  scrubbing  the  deck  or  polishin 
brass.  It  is  the  free  gateway  to  i 
chosen  and  lucrative  career. 
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Seeing  A  Trillion  Miles 

You  do  it  every  clear  night  that  you  turn  your  eyes 
skyward  and  watch  the  stars  twinkle  in  the  heavens 


TO  see  a  trillion  miles  seems  super- 
human, but  it  is  done  nevertheless. 
In  one  way,  we  can  see  many 
trillions  of  miles,  but,  as  we  should  ex- 
pect, not  very  clearly.  We  can  see  the 
Sun.  and  he  is  more  than  ninety  millions 
of  miles  distant.  Thus,  when  we  gaze 
at  him,  we  are  seeing  many  millions  of 
miles. 

Now,  most  of  the  stars  are  suns.  They 
shine  and  give  out  heat  exactly  as  the 
Sun  does,  only  many  of  them  are  much 
brighter  and  hotter  than  he.   The  reason 
why  they  do  not  look  as  large  and  as 
brilliant,  is  because  they  are  so  very, 
ver>'  far  away  — trillions  of  miles,  instead 
of  millions.    After  astronomers  had  cal- 
culated the  distance  to  the  Sun,  they 
were  able  to  estimate  the  distance  to  the 
other  suns.     ObWously,  these  distances 
to  the  stars  are  not  accurate  to  a  mile 
or  indeed  to  many,  many  miles.  How- 
ever, it  is  absolutely  certain  that  each 

one  is  at  a  distance 
of  trillions  and  tril- 
lions of  miles. 


A  few  of  the  stars  are  not  a  trillion  tf 
miles  away.  These  comparatively  nearer 
stars  are  known  as  "planets,"  and  all  of 
us  have  heard  about  or  seen  Venus,  Jupi- 
ter, Mars,  or  Saturn.  In  fact,  there  are 
quite  a  number  of  planets,  big  and  little, 
and  these  vary  in  distances  from  millions 
to  between  two  and  three  billions  of 
miles.  These  planets  shine  with  the. 
light  from  our  Sun,  reflecting  that  light 
to  us.  We  see  them  with  our  eyes  or 
our  eyes  assisted  by  a  telescope.  We  are 
able,  therefore,  to  see  billions  of  miles. 

But,  still  more  wonderful,  we  can  see 
trillions  of  miles!  According  to  astro- 
nomical science  today,  all  of  the  suns  of 
night  are  trillions  of  miles  distant. 

Indeed,  so  far  off  are  they  that  as- 
tronomers usually  speak  of  their  re- 
moteness in  terms  of  "light-years," — 
that  is,  the  time  it  takes  the  light 
from  these  stars  to  reach  us.  In  the 
case  of  the  nearest  known  sun  of  night, 
this  is  four  and 

one-third    light-  Veqa 
years.  ,  ^  Summer  5. 

Bright  and  oMito^ 
beautiful  ^(^^ 


V 


The  distance  around  the  earth 
u  about  twenty-five  thousand 
miles.  Since  the  diameter  of  the 
earth  is  approxinately  one  third 
of  the  circumference,  astrono- 
mers, have  been  able  to  compute 
the  distance  to  the  Sun.  Using 
that  as  a  basis,  they  have  cah  u- 
latcd  the  distance  to  the  clKer 
suns 


5iriu3 
Winter  5un 

<v\Mif//A  Brightest  ot 
-  -  ^(^^  all  suns  seen 
fronri  earth 
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The  Mechanical  Owl  of  the  French  Arm 


A  night-roaming  airplane  with  rockets  and  search- 
lights to  throw  light  on  a  Zeppelin's  intentions 


NIGHT  flying  has  become  a  military 
necessity  for  reconnoitering  and 
bombing  as  well  as  for  attacking 
Zeppelins,  which  always  bomb  at  night. 
Extraordinary  demands  are  made  on  the 
skill  of  the  pilot.  A  landing  at  night  can 
be  safely  made  only  if  the  ground  is  il- 
luminated or  guiding  beacons  are  em- 
ployed. Were  it  not  for  the  fact  that  the 
average  night  sky  is  not  pitch  black  and  is 
even  slightly  luminous,  night  fljnng  would 
be  even  more  dangerous  than  it  is.  Yet 
on  those  nights  when  overhanging  clouds 
cut  off  even  this  faint  luminosity,  when 
everything  is  wrapped  in  inky  blackness, 
it  may  be  necessary  to  send  an  aviator 
aloft. 

Recently  the  French  had  to  convert  the 
night  plane  into  something  like  an  owl,  so 
that  it  can  fly  even  on  pitch  dark  nights. 
Like  an  owl,  the  machine,  with  which  they 
have  experimented,  is  very  slow— an  old- 
fashioned  Farman  "pusher"  which  would 
fall  a  ready  prey  to  a  fast  enemy  machine 
in  daylight.  But  how  does  it  find  its 
way?  By  illuminating  devices,  of  course. 
They  may  not  be  heavy  because  the  ma- 
chine cannot  carry  much  additional 
weight.  There  are  three  luminous  eyes  in 
the  form  of  searchlights  mounted  on  the 
lower  plane,  as  our  photograph  shows. 
As  the  owl  swoops  down  on  its  prey,  they 


flare  up  and  enable  the  pilot  to  single  o 
the  target. 

But  sometimes  the  searchlights  are  i 
adequate.  Greater  efficiency  is  often  c 
manded.  And  so  we  find  that  the  ni 
chine  carries  as  well  eight  illuminatii 
rockets,  four  to  the  side.  They  a 
mounted  nearly  horizontally  between  tJ 
wings  and  are  no  doubt  discharged  h 
electrical  devices.  The  mere  pushing  < 
an  electric  button  is  enough.  Rushir 
out  with  a  hiss,  far  out  in  front  of  th 
machine,  each  emits  a  dazzling  flan 
which,  suspended  from  a  small  parachute 
lights  up  a  large  area  through  which 
machine  may  pass.  The  flare  lasts  Ion 
enough  to  enable  the  aviator  to  make  a 
emergency  landing  if  need  be;  for  th 
lights  cf  an  airdrome  are  difficult  ti 
pick  up. 

By  means  of  rockets,  it  has  becom< 
possible  to  sight  a  Zeppelin  in  an  inky  sky 
At  night  a  Zeppelin  is  detected  only  by  it! 
propellers.  It  is  practically  invisible 
But,  if  the  rockets  be  aimed  in  the  direc- 
tion of  the  betraying  noise,  by  swinging  the 
entire  machine,  there  seems  no  reason 
why  it  should  not  throw  real  light  on  the 
Zeppelin's  intentions. 

These  owl  machines  seem  especially  in- 
tended to  mother  small  avions  de  chaase, 
which,  because  of  their  speed,  climbing  and 
maneuvering  ability, 
can  attack  an  illumi- 
nated Zeppelin. 


^  liil.  iiUn  Srrv. 

The  rockets  on  this  night  machiile  are  electrically  dischafRcd.  They  arc  for  use  when 
darkness  confuses  the  aviator.     Each  rocket  carries  a  flare  at  the  end  of  a  parachiit  . 
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Who  Would  Think  That  the  Little 
Mole  Is  a  Gormandizer? 

THE  little  mole  has  recently  been 
recommended  for  membership  in 
the  society  of  big  eaters.  It  is  so  very 
voracioiis,  even  in  captivity,  that  it 
will  sometimes  eat  more  than  its  own 
weight  of  earthworms  in  twenty-four 
hours.  One  little  glutton,  weighing  four 
ounces,  devoured  seven  and  one-half 
pounds  of  worms  in  one  month.  When 
the  diet  changed  to  raw  beef,  mutton, 
chicken  heads  and  rabbit  liver,  its  appe- 
tite was  unchanged.  Cheese,  when 
mixed  with  either  worms  or  beef,  was 
the  most  toothsome  bit  of  all. 


49 


Cincinnati's  effective  warning  to  her  populace: 
Be  loyal    or   to  the  stock    you  will  go 


Reviving  Ye  Olden  Tyme  Stock 
in  Cincinnati 


Wait  for  the  Fire  Net— It  WiU  Come 
Up  to  Meet  You 

A PORT  ABLE  fire  net  which  may  be  A  COMMITTEE  of  patriotic  citizens 

raised  to  meet  those  who  fall,  or  find  JLX.  of  Cincinnati,  who  desired  to  im- 

it  necessary  to  jump  from  \^'indows  of  press  upon  the  minds  of  certain  people 

hurning  buildings  to  save  their  lives,  has  that  the  old  time  method  of  punishment 

been  invented  by  Allen  Warwick  Smith,  of  would  be  meted  out  to  those  found  guilty 


New  York.  It  is  the  in- 
ventor's object  to  bring 
the  net  nearer,  or  adjacent 
to  the  upper  stories  of 
buDdings,  to  instil  confi- 
dence in  those  who  fear  to 
jump,  and  also  to  prevent 
the  prison  falling  from 
gaining  sufficiently  great 
momentum  to  crash 
through  the  net. 

Should  it  be  necessary 
to  keep  the  net  some  dis- 
tance from  the  burning 
structure  to  avoid  contact 
with  flames  issuing  from 
immediately    below,  an 
additional  net  or  platform 
is  fastened  to  the  window 
upon  which  those  who  de- 
sire to  reach  the  main  net 
may  walk  or  roll.  The 
upright  supports  are 
mounted  on  combination 
castors,  so  that  the  net 
may  be  rolled  along  the 
rfdewalk  or  held  station- 
ary.   All  parts  of  the  net 
are  detachable  and  can  be 
folded  for  transportation. 


'1 

.Am 


In  a  fire,  the  portable  net  is 
rolled  up  close  to  the  imperiled 
building  90  that  the  first  platform 
is  within  easy  jumping  distance 


of  unpatriotic  utterances 
or  of  conduct  unbecoming 
an  American  citizen, 
placed  this  straight 
backed  seat  and  stock  in 
Government  Square.  A 
few  hours'  imprisonment 
in  the  stock  would  be  am- 
ple punishment  for  any 
offender,  said  those  who 
were  responsible  for  the 
demonstration. 

Plainly  inscribed  on  the 
stock  are  the  words, 
"This  Is  For  Traitors." 
The  young  man  in  the 
picture  consented  to  pose 
for  the  photograph  to  il- 
lustrate how  uncomfort- 
able a  real  oflfeHder  would 
appear  in  the  stock.  He 
is  innocent  of  any  wrong- 
doing himself.  His  legs 
are  held  securely  in  the 
wooden  block,  which  is 
fastened  to  the  framework 
with  lock  and  key.  No 
one  has  yet  occupied  the 
stock — and  we  hope  it  will 
remain  untenanted. 
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Learning  to  Fly  on  Jets  of  Air 

Do  you  remember  the  ball  that  dances  in  a 
jet  of  water  in  every  shooting  gallery?  Here's 
an  instruction  machine  built  on  that  principle 


IT'S  expensive  to  train  airmen. 
On  the  average,  students  break 
from  one  to  two  airplanes  each 
before   they    have    mastered  the 
rudiments  of  the   art  and  know- 
how  to  fly.    Private  aviation  schools 
charge   heavily   for  breakage. 
Uncle  Sam  has  to  pay  the  bill  him- 
self. In  any  event  much  money  is  wasted. 
The  training  of  5,000  aviators  means  the 
destruction  of  6,000    machines    at  the 
very  least,  and  each  machine  costs  about 
$7,000. 

Now  airmen  may  learn  at  least  the 
fundamentals  of  flying  on  a  machine  like 
that  here  shown.  It's  on  the  ground,  for 
which  reason  students  can't  break  much. 
Yet  they  go  through  practically  all  the 
motions  of  controlling  a  machine  in  a 
treacherous,  gusty  wind. 

The  machine  in  the  foreground  is  a 
fan.  Through  the  connecting  tube  it 
blows  a  strong  current  of  air  to  the 
conical  pedestal  of  the  make-believe 
wings.    Through  the  conical  device  the 


air  is  delivered  at  four  points  aj 
the  underside  of  the  cross-shaped 
above.    It  is  the  fledgling  aviator' 
to  sit  up  on  top  of  this  cross-s? 
structure  and  to  keep  it  balanced  ag 
those  jets.   The-pupil-operator  main 
his  balance  with  regular  airplane  com 
You  know  that  a  ball  held  up  by  ; 
of  air  or  water  dances  constantly, 
though  it  stays  in  the  jet.  Imagine 
what  a  task  a  man  has  when  the  si 
ture  that  he  is  to  balance  is  supporte 
four  different  corners  only  by  flicke 


This  air  lady  is  learning  all  about  flying — without  leaving  the  ground.  It  is  her  job  to 
keep  the  machine  balanced  against  four  air  currents  coming  from  the  pipes  beneath 
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jets!  Hb  controls  open  or  close 
the  "boxes"  above  the  jets  just 
enough  to  keep  him  balanced. 
Foot  levers  manipulate  a  "verti- 
cal rudder"  as  in  an  airplane. 
This  vertical  rudder  is  visible 
just  beneath  the  nearest  box. 
Tilting  it  to  one  side  or  another 
enables  the  airman  to  keep  his 
machine  in  the  path  of  the  jets. 

Attempts  at  devising  practi- 
cal ground  training  machines 
for  flyers  have  been  made  be- 
fore. Long  ago  the  French  con- 
structed a  machine  in  which  the 
candidate  was  placed  high  up 
on  a  pivot.    It  was  the  candi- 
date's task  to  balance  the  ma- 
chine by  manipulating  a  con- 
trol pulled  on  sliding  weights. 
These  moved  out  laterally  in 
foxir  directions  along  arms  some- 
what smaller  than  those  illus- 
trated-    This  machine  was  interesting 
in  principle,   but  it  could  not  simulate 
actual  flying  conditions  accurately,  since 
weights  will  not  move  with  the  same  un- 
certainty as  air  currents.    The  new  ma- 
chine probably  will  be  more  satisfactory. 


The  Largest  Check  in  the  World 
Was  Easy  to  Cash 

THE  biggest  check  in  the  world  is 
not  the  one  made  out  recently  by 
J.  P.  Morgan  for 
some  hundred  mil- 
lions of  dollars,  but 
one  made  out  for 
a  mere  five  hun- 
dred and  seventy- 
five  dollars  on  pa- 
per .  twenty-two 
inches  long  and  ten 
inches  wide.  The 
check  was  drawTi 
by  the  Otterbein 
Men's  Bible  Class 
of  the  Grace  Unit- 
ed  Brethren 
Church  of  Carlisle, 
Pa.,  in  favor  of  the 
new  church  build- 
ing fund.  The 

check  is  printed  in  gold  and  contains 
a  photograph,  in  the  left  hand  corner, 
of  the  pastor  of  the  church. 


Excess  water  makes  concrete  easy  to  handle,  but 
impairs  its  strength.  So  after  the  road  is  laid, 
this  roller  is  used  to  press  the  concrete  "dry" 

Squeezing  the  Excess  Water  Out  of 
Newly  Laid  Concrete  Roads 

WERE  it  not  for  Captain  J.  J.  Gail- 
lard,  City  Engineer  of  Macon, 
Georgia,  excess  water  would  still  be  re- 
garded as  an  unavoidable  evil  in  building 
concrete  roads.  He  has  originated  a 
finishing  treatment  for  the  concrete, 
which  squeezes  out  a  large  amount  of 
the  water  after  the  road  has  been  laid. 
Aftor  the  concrete  has  been  roughly 

finished,  a  wide, 
heavy  roller  is 
drawn  across  the 
road.  The  weight 
of  this  roller  re- 
moves the  uneven 
spots  in  the  road, 
and  at  the  same 
time  presses  out 
the  water  that  has 
lodged  in  the  min- 
ute spaces  in  the 
sand  and  gravel  of 
the  concrete.  . 

When  this  opera- 
tion   is  repeated 
many  times,  there 
is  little  water  left. 
Especially  is  this  so 
in  the  top  surfaces  of  the  road  bed.  The 
result  is  that  where  the  wear  on  the  road 
is  the  greatest,  the  concrete  will  set  rigid. 


This,  the  largest  check  (in  inches)  ever 
made  out,  was  given  toward  a  church  building 
fund.  It  measures  twenty-two  inches  in  length 
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Some  New  Devices 
for  Comfort  and  Con- 
venience. These  Ap- 
pliances Help  the  Wide 
Awake  Office  Man 
to   Attain  Efficiency 


The  desk  at  the  right  outwardly 
resembles  the  ordinary  office 
desk .  But  it  has  handy  card  and 
letter  files  fitted  into  every  drawer 


Above:    A  metal  devices, 
for  rapidly  creasing  papers. 
It  fits  on  the  thumb 


I 


A  fireproof 
steel  cabinet 
inclosing  a 
mechanical 
account  rec- 
o  r  d  .  It 
shows  the 
net  profits 
from  every 
employee  and 
gives  an  in- 
ventory of 
your  business 


For  convenience  in 
reference,  these  ex- 
panding wallets 
have  openings 
which  hold  cards 
for  listing  contents 


m 

A  c 

m  i 
w  h 
simi 

card 

in  s 

4 

for 

easy 
An 
al  8 

blar 

in  tl 

A  small  press  designed  for  the  office. 
It  tabulates  paper  for  scratch  pads 


A  lead  pencil  having 
calendar  attached 
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Clever  Labor  Saving  and 
Safety  Devices  for  the 
Mechanic  Who  Is  Up-to- 
the-Minute  in  His  Craft 


Al  right;  A  gage 
for  finding  the 
lead  of  a  thread 


Ascl:  pi  opcilcd,  power- 
driven  elevator  which 
picks  up  loose  material 
and  loads  it  on  a  wagon 


A  master  truck  is  used 

in  a  munition  factory. 
Lifting  or  lowering  the 
handle  loads  and  un 
loads  the  heavy  racks 


A  special  machine  for 
grinding  engine  cylinders 
which  need  to  fit  snugly 


A  fxess  which  is 
oeceanry  to  adjtist 
and  remove  arbors 
from  fine  work 
turned  in  a  lathe. 


4~  Hr.i. 

A  safety  guard  on  a  die  press  to 
prevent  injury  to  an  operator's  hand 


Smrill  til  k  ^•,rln^.icT 
forpatttm  makers, 
cabinet  makers 
and  others  <loing 
fine  work  in 
fitting  joints 


Digitized  by  Google 


54 


Popiihw  Science  Monthly 


Hoisting  the  concrete  boat  which  weighs  more  than 
a  ton.   It  is  giving  as  good  service  as  a  wooden  boat 


presented  it  to  the  U.  S.  Na 
Reserve  Force  Auxiliary, 
Chicago,  which  is  a  part  of 
Great  Lakes  Naval  Train 
Station.  The  boat  has  aroui 
great  interest,  principally  i 
cause  it  is  the  work  of  a  ni 
with  practically  no  knowlec 
of  shipbuilding  and  with  v« 
little  knowledge  of  concrete. 

The  boat  is  eighteen  feet,  ; 
inches  long,  with  a  beam  of  fc 
feet,  six  inches.  It  is  propell 
by  a  six-horsepower  engine  a 
despite  the  fact  that  the  h 
was  not  smoothed  off  it  is  ca 
able  of  making  a  speed  of  t 
miles  an  hour.  Concrete,  co 
sisting  of  one  part  Portlai 
cement  to  one  and  a  half  par 
of  sand,  was  applied  with 
trowel  on  a  carefully  design* 
framework  of  steel  ribs,  and  wj 
allowed  to  harden  under  cove 
The  boat  weighs  two  thousant 
three  hundred  pounds,  twice  i 
much  as  a  wooden  boat. 


The  Great  Lakes  Training  Station 
Gets  Its  First  Concrete  Boat 

FOR  many  years  concrete  has  been 
successfully  used  for  barges  and 
pontoons,  but  it  is  only  recently  that  it 
has  been  used  for  other  types  of  vessels. 
Norway  has  completed  a  concrete  boat 
of  three  thousand  tons,  and  a  much 
larger  boat  is  now 
being  constructed 
in  San  Francisco. 
Montreal  and 
Seattle  are  centers 
of  concrete  ship- 
building and  New 
England  ship- 
builders are 
watching  the  ex- 
periment with  in- 
terest. 

The  accom- 
panying illustr?.- 
tion  shows  a  con- 
crete boat  built  by 
Walter  N.  Dow- 
sey,  a  lumberjack 
of  Iron  River, 
Michigan.  He 


The  axle  periscope 
inspector  to  examine 
cotnotivc  axle  and  to 


Looking  Through  a  Steel  Axle  with 
a  Periscope 

THE  periscope,  so  efficient  in  trenc 
and  submarine  warfare,  now  ha 
a  pacific  application.  It  promises  t 
avert  many  accidents  resulting  fron 
defective  locomotive  axles. 

The  axle  is  bored  longitudinally,  thi 

size  of  the  bon 
being  ample  to  per 
mit  insertion  of  th< 
periscope,  which  h 
about  forty  inches 
long  and  one  and 
one-half  inches  in 
diameter.  At  onfl 
end  is  a  magnifying 
mirror  upon  which 
a  light  is  thrown 
from  the  handle. 
Looking  through 
the  periscope,  in- 
spectors obtain  a 
clear  view  of  every 
part  of  the  axle 
enables  the  railroad         and  are  enabled  to 

every  part  of  the  lo-  detect  the  flaWS  in 

locate  flaws  instantly  the  steeL 
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Like  a  Wasp  on  the  Wing 

Is  the  New  Albatross  Destroyer  in  which  the  Germans  have  em- 
bodied all  that  the  war  has  taught  about  fast  fighting  airplanes 

By  Carl  Dienstbach 


and  t'ndmr'i- 


THE  war  will  be  won  by 
that    power  which 
launches  into  the  air 
the  greatest  number 
of  the  fastest  fighting 
airplanes.  This  seems 
to  have  been  realized 
from  the  day  when  it 
davned  on  the  general 
staffs  of  Europe  that 
artilkry  must  be  aim- 
ed by  a  man  several 
thousand  feet  in  the 
air,  that  the  enemy 
must   be  prevented 
from  similarly  direct- 
ing his  own  fire,  and 
that  as  a  result,  fight- 
ing machines  must  be 
resorted  to  in  order 
to  gain  supremacy  in 
the  air.    As  a  result, 
the  warring  nations 
have  been  trying  to 
outstrip  one  another 
in  producing  the  fast- 
est and  most  formida- 
ble fighters.  British, 
French,  Germans 
have  all  commanded  the  air  at  different 
times,  and  the  times  usually  coincided 
with  the  appearance  of  faster  and  more 
improved  machines. 

Whenever  the  newest  type  of  hostile 
machine  is  captured,  it  is  examined  with 
microscopic  minuteness.  The  curve  of 
its  wings,  the  spacing  of  its  struts,  the 
shape  of  its  fins  and  tail,  the  material  of 
which  it  is  made,  the  proportioning  of  its 
different  parts — ever>'thing  is  measured, 
tested  and  noted.  It  is  not  only  studied: 
it  is  copied.  This  is  no  time  for  riding 
pet  hobbies.  The  best  that  the  enemy  has 
matfb  be  not  only  imitated,  but  bettered. 

It  nems  to  be  conceded  in  the  British 
and  French  despatches  that  the  new 
German  Albatross  destroyer  known  as 
"type  D-in"  is  for  the  time  being  the 
fastest  and    most    formidable  fighting 
aijjJm^  fff*  th^  Western  front.  In  this  re- 


Upside  Down  in  Mid-Air 

Wc  used  to  nwrvcl  at  the  men  wlio 
kx>ped-t)Msl(x>p  in  tlyinK  maciiinea  or 
aiid  down  sideways  or  t^il  firsi.  wonder* 
ins  what  was  the  Rood  of  it  all.  The 
wildest  acrobatic  feats  performed  at 
fi>4ng-machinr  meetings  before  the  war 
are  now  i>art  and  jiarcel  of  evcr>' 
fighter's  taciica!  equipment.  He  must 
put  himself  in  a  favorable  position  and 
if  ncccasar)-  must  looi>-thc-loop  to  du  so. 


markable  piece  of  mechan- 
ism we  see  embodied  in 
steel,  wood  and  linen,  all  the 
lessons  so  bloodily 
driven  home  by  two 
years  of  fighting  in  the 
air.  The  new  Alba- 
tross is  an  amalgama- 
tion of  the  best  fea- 
tures to  be  found  in 
the  original  small  Al- 
batross and  the  latest 
fast  French  Nieu  port. 

Above  all  things,  a 
fighting  machine  must 
be  fast.  A  speed  of 
one  hundred  and  thir- 
ty miles  an  hour  is 
about  the  minimum 
now.  In  addition  to 
speed,  the  machine 
must  have  the  maneu- 
vering power  of  a 
wasp;  it  must  be 
able  to  dart  up  and 
down  and  in  and  out 
with  the  rapidity  of 
an  insect. 

In  the  French  Nieu- 
port  machine  these  two  essential  qualities 
of  speed  and  maneuvering  ability  were 
more  highly  developed  than  in  any  other. 
The  Nieuport  is  a  biplane  in  which  the 
lower  wing  is  but  half  as  wide  as  the 
upper.  We  look  at  the  Albatross.  Sure 
enough,  its  lower  ^ing  is  one-half  the 
width  of  the  upper.  In  the  fast  Nieuport, 
the  wings  are  "staggered"— that  is,  the 
lower  wing  lies  not  directly  below  the 
upper,  but  slightly  to  the  rear,  so  that  the 
front  edge  of  the  lower  vAng  is  just  be- 
neath the  rear  edge  of  the  upper  one. 
Why  is  this  done?  Because  the  Htruln 
that  tie  the  two  wings  together  run  be 
shortened.  Shortened  strutH,  in  turn, 
mean  less  wind  resistance.  I,o«»k  at  the 
detail  drawing  of  the  Albatr<Md  that  ac- 
companies this  article.  V«iu  aee  at  once 
that  the  Albatross,  t/>o,  Uua  "«tagf«rpd" 
wings  and  short  strutM. 
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Rudder       Round  tail  fm 


In  their  new  Alabatross  destroyer,  which  is  probably  the  fastest  fighting  machine  on  the 
machines  and  have  added  improvements  of  their  own.    A  stationary  engine  of  175  horse- 


Why  is  the  lower  wing  narrower  than 
the  upper?  There  is  a  kind  of  interference 
between  upper  and  lower  wings.  The  air 
is  "caught,"  as  it  were,  between  the 
superposed  surfaces,  if  the  lower  wing  is 


narrowed  this  interference  is  largely  pre- 
vented. But  there  are  structural  reasons, 
too,  for  narrowing  the  width  of  the  lower 
plane.  Note  in  the  drawing  that  the 
struts  are  triangular  in  form  and  that  the 
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Balancing  extension 
of  aileron  projectmg 
into  wings 

V-shaped  strut 


^^^^ 


Radiator 


175  hp.  Motor 


^1  —  =^-1, 

aesteiii  front,  the  Germans  have  copied  the  best  features  of  the  French  and  British  fighting 
power  drives  the  Albatross  through  the  air  at  the  tremendous  speed  of  over  130  miles  an  hour 

rear  member  of  a  triangle  lies  directly  with  diagonal  wire  bracing  were  adopted? 
behind  the  front  member.  Isn't  it  obvious  Note,  too,  that  the  staggered  wing  con- 
that  the  trian^lar  strut  thus  formed  is  struction  with  the  narrow  lower  plane 
strong  and  Hgbt  and  that  it  will  offer  less  .  makes  it  possible  to  fasten  each  triangular 
/esistance  to  the  wind  than  if  a  rectangle  strut  directly  to  the -lower  main  beam. 


Digitized  by  Google 


58 


Popular  Science  Monthly 


This  adds  to  the  strength  of  the  entire  biplane. 
But  the  G«rmaii8  have  improved  upon 

the  Nieuport  in  this:  They  have  spread 
the  central  struts  which  Hold  the  upper 
wing  to  the  fuselage  or  body,  far  apart. 
Henee  the  two  wings  are  tied  together  by 
otdy  two  sets  of  struts— the  triangular 
ones  previously  described  and  the  central 
ones.  Why  was  this  done?  Simply  to 
avdd  the  use  of  'wires.  In  the  older  ma- 
chines, by  which  I  mean  machines  that 
flew  in  the  early  weeks  of  the  war,  there 
were  a  far  greater  number  of  wires  than 
would  now  be  considered  permissible. 
Wire  bracing  extended  in  all  directions. 
Now,  a  piano  wire  which  vibrates  a 
distance  of  half  an  inch  to  either  side  of 
its  normal  position  offers  as  much  re> 
siatance  as  a  rod  one  inch  in  diameter.  A 
wire  may  seem  thin,  but  when  it  vibrates 
it  is  the  equivalent  of  a  thick  rod.  It 
offers  much  reristance  as  a  result.  And 
so  we  find  the  airplane  designers  of  the 
world  tr>'ing  to  get  rid  of  wires.  The 
builders,  of  the  Albatross  have  gone  far 
in  this  direetioii. 

From  the  "British,  the  Germans  copied 
the  rounded  outline  of  the  tail  fins.  The 
tail  surfaces  of  a  flying  machine  have 
much  the  same  effect  as  the  feathers  of  an 
arrow.  They  steady  the  machine.  The 
perfect  target  arrow  ha.s  rounded  feathers. 
This  explains  the  British  tail  formation 
ol  the  German  Albatross. 

More  than  any  other  fighting  machine 
thus  far  designed  the  Albatross  is  shorn 
of  projections.  Indeed,  the  craft  ap- 
proaches a  bird  in  cleanness  of  Hne.  The 
watpr  tank,  for  instance,  is  no  longer 
found  near  the  engine;  it  is  built  into  the 
upper  wing.  The  radiators,  through 
wldch  the  cooling  water  circulates,  lie 
flat  against  the  fuselage  or  body. 

Steac^^g  fins  and  rudders  and  ailerons 
(the  Idnged  surfaces  at  the  rear  comers  of 
the  upper  wing,  serving  to  balance  the 
machine  from  side  to  side)  must  be  strong 
and  stiff  and  yet  free  from  external  sup- 
port. But  their  wind  resistance  must  be 
low.  The  Germans  met  the  situation 
by  giving  the  fins  and  rudders  a  stream- 
line form,  which  means  a  shape  that  parts 
the  air  most  easily.  The  studying  effect 
of  a  fin  depends  in  part  on  its  area. 
Additional  area  was  gained  very  cheaply 
by  filling  out  the  space  between  the  fuse- 
lage or  body  and  the  tail-ekid. 


The  fuselage  or  body  in  which  the  sinsl 
fighter  sits  is  noticeably  large.  But  maii 
the  lines.    This  smooth*  correctly  dc 

signed  bulk,  large  as  it  is,  parts  th 
air  with  the  lowest  possible  resistance 
Note  how  the  fuselage  and  the  wing 
are  tied  together  so  as  to  get  ri\ 
of  struts  and  wires.  The  idea  is  not  new 
but  it  has  been  so  ingeniously  carried  ou 
that  it  deserves  mmtion  here. 

The  exhaust  from  the  engine  is  care 
fully  collected  and  conducted  downwarc 
and  rearward.  Whiffs  of  exhaust  ga: 
should  not  be  added  to  the  tribulationj 
the  pilot  already  has  to  bear. 

It  takes  a  certain  amount  of  musculai 
effort  to  swing  a  rudder  quickly.  Cleaxly, 
the  fighter  who  can  swing  bis  rudder  mosl 
quickly  has  the  greatest  maneuvering 
ability.  The  muscular  effort  involved, 
must  not  retard  a  man  from  making  the 
right  turn  at  the  right  moment.  Henoe 
we  find  that  in  the  Albatross  all  the  con^ 
trolled  surfaces  are  balanced,  which  means 
that  triangular  extensions  are  provided 
beyond  their  i^vots.  You  will  find  thisj 
clearly  brought  out  in  the  tail  of  the 
Albatross  as  it  is  shown  in  the  accompany- 
ing drawing. 

Since  the  entire  machine  must  be  swung: 
around  in  order  to  aim  a  gun,  it  is  obvious 
that  as  many  as  twelve  guns  could  be 
mounted  if  there  were  place  for  them. 
Indeed,  on  the  Nieuport  as  many  as  five 
have  been  carried    three  on  the  upper 
wing  and  two  firing  through  the  propeller. 
No  doubt  a  similar  practice  is  followed 
by  the  Germans.  In  our  drawing  we  have  i 
shown   only   two   machine  guns  firing  | 
through  the  propeller. 

How  astonishing  it  is  to  find  the  in- 
ventions of  fairy-tale  writers  brought  to  ' 
realization.    For  years  we  have  been  en- 
tertaining our  children  with  one  of  the 
most  beautiful  fairy-tales  of  Hans  Chris- 
tian Anderson — a  tale  in  which  a  wicked 
prince  rashly  essays  to  fight  God  himself 
with  ships  flying  through  the  air  and 
mounting  guns  that  rain  thousands  of  I 
bullets  in' response  to  the  mere  praaring  i 
of  a  button.    Look  at  the  Albatross  and 
you  will  see  the  magical  buttons  attached 
to  the  control-lever.    Who  knows  but 
flying  machine  designers  may  find  other 
improvements  fuggested  in  what  we  have 
been  pleased  to  consider  the  J)^c 
vapodngs  of  romancecsl  I 
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You  Aren't  Spilled  Out  With  This 
Life- Boat  Launching  I>evice 

HERE  is  one  of  those  "do-it-with-a- 
twist-of-the-wrist"  inventions, 
which,  though  not  at  all  complicated, 
Beema  capable  of  soUnng  an  exceedingly 
troublesome  problem.  To  launch  a  life- 
boat right  side  up.  is  the  special  mission 
of  the  invention.  Dr.  Charles  Hunt  of 
New  York  conceived  it.  HaN-ing  cros.«jed 
the  ocean  many  times,  he  naturally  be- 
came interested  in  life-boat  problems. 
And  the  machine  he  produced  has  been 
proven  by  Government  tests  to  be  one  of 
the  most  successful  thus  far  devised. 

The  trouble  with  life-boat  launching  de- 
vices at  present,  is  that  it  is  difficult  to 
unhook  the  tackle  blocks,  once  the  boat 
reaches  the  water,  especially  in  a  heavy 
sea.    Dr.  Hunt's  contrivance  consists  of 
the  mechanism  which  he  is  shown  holding 
in  his  hand,  one  of  which  is  fastened  at 
eiich  end  of  a  life-boat.    Ropes  run  from 
these  to  a  lever  centrally  located. 
If  a  man  in  control  of  the  boat 
piiUs  this  lever  even 
when  the  boat  is  but 
a  few  feet  above  the 
water,   the  tackle 
blocks  are  quickly  and 
safely  rdeased,  and 
the    craft  launches 
itself  right  side  up, 
even  in  a  rough  sea. 
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This  cylindrical  barricade  can  be  rolled 
over  but  it  cannot  easily  be  surmounted 

A  New  Barbed -Wire  Fence  to  Hold 
the  Germans  in  Check 

THE  latest  barbed-wire  fence  w  hich  the 
French  have  designed  to  check  the 
advance  of  the  enemy,  employs  a  series  of 
immense  barrel  hoops,  on  which  barbed 
wire  is  strung.    The  hoops  are  securely 
fastened  to  a  wooden  fence-form — 
six  hoops  to  a  section  of  fence — so 
that   it  is  possible  for 
each  entanglement  sec- 
tion to  roll  over  and  over 
like  a  string  of  lopsided 
pushballs  joined  together 
to  form  a  solid  unit. 

When  the  sections  are 
to  be  set  up,  they  are 
dragged  out  under  cover 
of  darkness  and  so  ar- 
ranged that  the  natural 
land  formations  of  the 
vicinity  conceals  them 
from  advancing  troojis. 


PuQif^  a  lever  in  the  center  of  the  craft 
tliis  life-boat  upon  reaching  water 


Walls  Are  Suspended  from  the  Roof 
of  This  Building 

0\K  iii  tlie  queerest  structures  in  the 
v.orld  i>  an  electric-station  buiMing 
at  rristcjhal.  in  the  Panama  Canal  Z<irn'. 
The  roof  is  >upported  by  powerful  ri'ritr:il 
columns  iiU(\  the  side  walls  bear  no  \A*M^;fit 
whatsoevf-r  liut  are  suspended  from  th*- 
eaves  Ity  means  of  cantilever  l>«-;uiiw.  On 
one  sifie  of  the  building,  th<'  wall  iM  ffia'ie 
fast  to  the  foundation  with  anchor  bol's. 
This  unique  construction  wuh  adopted  to 
jjrevent  t  fn-  buii'lifig  from  M^-i'lifig  at  a 
dangerous  angle,  xb'iul'l  an  eartnquiite 
tremor  shift  the  fou/idation. 
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Over  ten  thousand  pounds  can  be  lifted  by  this  inexpensive  little  truck.  With  it  heavy 
loads  can  be  wheeled  about  a  factory  more  easily  than  with  the  costly  traveling  crane 


Mafvll*  al  lows  toTiptet*  tu"i 
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Roller  beatings 


What  One  Lifting  Truck  Will  Do 
in  Factory  Hauling 

A TRUCK  which  will  lift  all  but  the 
largest  castings  upon  its  back,  and 
then  carry  its  load  away  with  but  a 
single  man  to  operate  it,  has  been  intro- 
duced into  the  factories.  Its  usefulness 
is  almost  unlimited. 

Medium-sized  machines  in  the  foundry 
and  shop  can  now  be  carried  about,  not 
with  a  ten  thousand  dollar  traveling 
crane,  but  with  a 
little  eighty-five 
dollar  hand  truck. 
Small  castings,  such 
as  the  little  heater 
shown  in  the  photo- 
graph, need  not  be 
moved  with  rollers 
and  crowbars, 
which  require  sev- 
eral workmen  and 
precious  time. 

Each  truck  is 
provided  with  a 
hundred  separate 
platforms.  These 
are  distributed 
about    the  shop. 


When  a  product  has  gone  through  o 
operation,  it  is  loaded  directly  upon  t 
platform,  on  which  it  is  carried  from  o 
place  to  another. 

The  truck  sides  are  parallelograrr 
When  they  are  in  their  collapsed  positio 
the  truck  is  readily  slid  under  the  load( 
platforms.  Then  using  the  truck  hand 
as  a  lever,  the  workman  attaches  a  hoc 
upon  the  stub  end  of  the  handle  ar 
raises  up  the  sides  until  they  form  a 
oblong.  The  sides  are  automatical! 
locked  in  this  position,  and  the  raised  loa 
may  be  wheeled  wherever  desired.  B 
pressing  a  pedal  on  the  head  of  the  mi 
chine,  the  sides  are  tripped.  The  loa 
is  gently  lowered  by  a  hydraulic  checl 


The  stump  speaker's  pulpit  before  which  the 
crowds  may  gather  without  blocking  traffic 
or  breaking  any  restrictive  city  ordinance 


The  Soap-Box  Orators  of  Los  Angele 
Have  Concrete  Pulpits 

THE  authoritie 
of  Los  Ange 
les,  California,  havi 
endeavored  t< 
beautify  their  cit\ 
and   to   keep  the 
streets    free  from 
congestion.  The 
most  novel  device 
for  the  purpose  is 
a    cement  pulpit. 
These  ornamental 
pulpits  have  hK-n 
placed  at  sjif'''' 
locations  fort: 
use  of  street  preac  li 
ers    and  stui' 
in  gene 
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Escaping  from  a  Straight  Jacket 
in  Mid -Air 
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HOUOINI.  s«lf-styled 
idcuff  king,"  rect?ntly  escaped 
from  a  straight  jacket,  while  suspended 
by  ihe  heels,  head  downward,  in  mid- 
air, over  Broadway,  in  New  York  City. 
How  did  he  do  it? 

In  order  to  escape   from  a  straight 
jacket,  it  is  necessary,  first  of  all,  to  insure 
as  large  a  play  as  possible  for  the  arms. 
Hence^he  arms  must  be  pressed  out  as 
forcibly    as    possible,  while   the  straps 
.  attached  to  the  hands  are  being  pulled 
and  buckled  behind  the  back.  Suppose 
"that  the  performer  is  on  solid  ground. 
He  ftrsst   places   the  elbow  of  the  arm 
pa^ng  under  the  other  arm  upon  the 
floor,  or  upon  some  solid  substance,  and, 
by  sheer  strength,  forces  it  over  to  one 
side  —an  upward  pull  being  exerted  at  the 
same  time.    The  position  is  then  changed 
and  the  pressure  applied  to  the  opposite 
elbow  —an  upward  pull 
again  being  exercised. 
The  arm  is  thrust  back 
across  the  front  of  the 
body,  and  upward  to- 
w  ard  the  neck.  This 
alternate  movement  is 
carried  on  until  enough 
play    is    obtained  to 
rench  the  arms  from 
side  to  side  and  to  work 
them  nearer  the  neck. 
Xhus"3lack"isobtaine  i 
to  pass  the  strap  con- 
necting the  wrists,  over 
the  head.    The  buckle, 
bj'  which  the  hands  are 
strapped    together  is 
brought    to  the  front, 
and  unfastened  by  the 
teeth.    The  sleeves  are 
t  hen  pulled  down.  Next, 
I  »laci  ng  his  hands  behind 
hia  head,  the  performer 
can  undo  the  buckles. 
He  can  then  remove  the 
straight  jacket.  In  mid- 
air the  method  is  the 
same,  but  more  difficult. 
There  is  no  leverage  to 
brace  against.  There- 
fore, his  escape  i.s  nothing 
ihon  ol  marvelous. 


Houdini.  hanging  over  space, 
ready  to  make  his  spectacular 
escape   from  a  straight  jacket 


To  save  a  newly  paved  street  from  ruin. 
Cleveland,  Ohio,  posts  a  timely  warning 


Warning  the  Public 
to  Leave  a  NewJy 
Paved  Street  Alone 

TO  prevent  the  tear- 
ing up  of  newly- 
paved  streets,  Cleve- 
land, Ohio,  has  set  an 
example  which  is  wor- 
thy of  serious  consid- 
erat  ion .  Before  a  street 
is  ready  to  receive  its 
new  covering,  warnings 
are  po.sted,  calling  the 
attention  of  the  public 
to  the  fact  that  all  un- 
derground pipes  should 
be  put  in  at  once,  be- 
cause no  permits  for 
cutting  the  pavement 
will  be  allowed  for  five 
years.  The  signs  have 
proved  very  effective  in 
preventing  excavating 
work  in  newly-paved 
streets.  The  people 
have  learned  that  if 
they  will  use  a  little 
forethought,  the  streets 
of  their  city  need  not 
so  constantly  be  broken 
up- 
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prepared  by  the  National  Automobile  Chamber  of 
showing  how  to  avoid    wasting  gasoline 

02 


Gasoline 


ONE  way  to  win  this 
war  is  to  insure  a 
sufficient  supply  of  fuflt 
by  eliminating  gasoline 
waste.  Look  at  the 
accompanying  illustra- 
tion and  you  will  see 
that  there  is  a  daily 
waste  of  one  million,  five 
hundred  thousand  gal« 
Ions  out  of  a  totll  dialy 
production  of  nearly 
seven  million  gallons. 
This  is  needlessly  large.  * 
Pot  war  needs  of  the 
army,  navy  and  avia- 
tion branches,  nine  hun- 
dred and  fifty-nine  thou- 
sand gallons  of  gasoline 
must  be  had  each  day, 
which  is  1^  than  two- 
thirds  of  what  may  be 
considered  as  wasted  at 
present.  Were  owners 
of  automobiles  to  stop 
needless  mileage,  nearly 
nine  hundred  thousand 
gallons  of  gasoline  could 
be  saved  each  day. 

The  very  highest 
gradeof  gasolineisneeea- 
sary  for  the  thousands 
of  airplanes  now 
building,  most  of  whkib. 
will  use  the  new  liberty 
motor,  now  being  made 
in  great  numbers  in  the 
automobile  factories. 
Great  quantitiea  of 
gasoline  will  also  be  re- 
quired to  operate  the 
thousands  of  army 
motor  trucks  to  be  used 
by  our  growing  force  in 
France. 

Although  the  pro- 
duction of  crude  oil  in 
this  country  has  been 
increasing  at  a  tremen- 
dous rate  for  a  number 
of  years,  during  the  past 
twelve  months  it  has 
not  kept  pace  with  the 
growing  demand. 
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What  Are  Shooting,  Stars  ?  Where 
Do  They  Come  From? 

OUR  knowledge  of  shooting  stars  ex- 
tends into  the  oldest  history  of 
humanity,  back  into  prehistoric  times. 
Yet  to-day  no  one  knows  exactly  what  a 
shooting  star  is,  or  from  where  it  comes. 
An  hypothesis  proposed  in  1875  and 
generally  accepted  to-day,  is  that  meteor- 
ites are  fragments  broken  from  small 
planetary  masses  by  volcanic  explosions, 
brought  about  by  a  sudden  expansion  of 
gases,  steam  and  probably  hydrogen.  The 
broken  bits,  after  their  separation,  are  be- 
lieved to  arrange  themselves  in  swarms 
which  cross  the  orbit  of  the  earth  in  ac- 
cordance vrith  a  definite  law.  Shooting 
stars,  then,  undoubtedly  come  from 
within  our  solar  system  and  are 
broken  bits  of  a  world  body  de- 
stroyed by  volcanic  events. 
Many  meteorites  have  been 
found  in  Arizona. 
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Formidable  Machine  Gun  for 
Young  America's  Trenches 

THE  most  popular  toys  are 
those    with   which  real 
fighting  can  be  done.  Cannons 
must  really  roar;   guns  must  really 
crackle   as   they  fire  the  imaginary 
bullets,    and    machine   guns    must  be 
mounted  on  wheels,  if  Young  America  is 
to  be  expected  to  approve  them. 

Master  M.  Churchill  Haenke.  the 
m&n  behind   the  gun 
company  illustration, 
is  the  proud  possessor 
of  a  father  who  can 
make  armored  cars 
tha.t  look  just  like  the 
reai  thing  to  the  crit- 
ic*! juvenile  eye.  The 
c*r  in  the  picture  is 
all  the  better  looking 
for  being  homemade. 
It  b  equipped  with  a 
miniature  mortar  and 
a  machine  gun  which 
makes  a  racket  like 
the  crackle  of  g^un- 
fire,  when  a  crank  is 
turned.  Master 
Hienke  supplies  his 
own  motive  power. 


The  stabilizer  prevents  any 
serious  disarrangement  of  the 
steering  wheel  by  keeping  it 
firmly  fixed  in  a  given  position 


The  homemade  pushmobile  converted 
into  a  sputtering  machine  gun.  It  give3 
the  impression  of  being  the  real  thing 


A  Stabilizer  for  the  Steering 
^    Wheel  Makes  Driving  Easier 

MUCH  of  the  strain  of  driv- 
ing an  automobile  or  mo- 
tor truck  would  be  eliminated  if  every 
motor  vehicle  were  fitted  with  a  new 
steering  wheel  stabilizer.  The  device  is 
the  invention  of  O.  Wm.  G.  Holmgren  of 
New  York  city.    It  is  made  to  hold  the 
steering  wheel  in  the  position  desired  by 
the  driver,  without  obliging  him  to 
hand  continually  on  the 
wheel.  A  small  wheel 
with  a  serrated  edge 
is  placed  on  the  steer- 
ing column  beneath 
the  floor-boards,  and 
a   spring- tension 
plunger  with  a  roller- 
end,  is  faslennd  to  a 
bracket  which  bears 
against  the  wheel  ser- 
rations, one  at  a  time. 

When  the  steering 
wheel  is  turned,  the 
friction  caused  by  the 
spring  tension  be- 
tween the  roller  and 
the  wheel  must  be 
overcome  before  the 
roller  pasjses  on. 
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Change  Yourself  into  a  Fish 


Here's  an  invention  that  supplies  every- 
thing a  man  lacks  to  swim  under  water 


A  one-man  marine 
suit  wliich  can 
be  used  for  salvag- 
ing, life  saving  and 
for   wartime  duty 


IF  you  know  the  story  of  the  submarine 
you  will  at  once  see  the  similiarity 
between  the  invention  illustrated  and 
the  first  submarine,  built  during  the  reign 
of  ICing  James  I.  That  old  U-boat  was 
constructed  of  wood  and  was  designed  to 
be  propelled  by  oars  extending  out 
through  holes,  the  water  being  prevented 
from  coming  in  by  goat  skins  tied  about 
the  oars  and  nailed  to  the  sides,  to  make  a 
watertight  joint.  In  the  one-man  sub- 
mersible described  here,  human  arms  take 
the  place  of  oars,  rubber  and  steel  sup- 
plant goatskin  and  the  propelling  power 
consists  of  two  separate  units,  one  for  sur- 
face and  the  other  for  underwater  running, 
such  as  we  have  in  our  modern  submarines. 
In  its 


OdiO'ioe  l-snK 
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portion  has  its  sides  fitted  with  glass  vin- 
dows  and  the  bottom  portion  has  a  tele- 
scoping window,  so  that  the  operator  can 
guide  the  vessel  where  he  desires,  lying  in 
a  longitudinal  position  with  his  legs  pro- 
jecting out  behind  like  the  tail  of  a  fish. 
Directly  above  the  shoulders  of  the  opera- 
tor is  a  gasoline  engine  connected  with 
a  shaft  which  revolves  the  propeller.  A 
compressed  air  motor  with  a  storage  tank 
takes  up  the  space  beneath  the  operator's 
body  and  is  to  be  used  when  the  boat  is 
submerged.  Collapsible  tanks  under  his 
arms  correspond  with  the  ballast  tanks 
of  a  submarine  and  water  is  taken  in  or 
expelled  according  to  whether  it  is  de- 
sired to  rise  or  sink.    Levers  to  operate 
both  engines  are  within  convenient  reach. 
To  work  them,  the  operator  must  remove 
one  hand  from  its  rubber  sleeve. 

To  supply  air  for  the  interior  of  the 
shell  when  the  boat  is  running  on  the  sur- 
face, floating-ball  ventilators  are  provided 
which  automatically  close  when  water 
strikes  them.    The  body  portion  of  the 
apparatus  is  fastened  by  straps  to  the 
shoulders  of  the  operator,  so  that  he  can 
walk  upright  with  it,  or  swim  in  any 
direction — something  no  man  can  do  with 
an    ordinary    diver's    equipment.  The 
boat  in  its  present  form  weighs  about  one 
hundred  and  twenty  pounds,  but  for  navi- 
gating work  at  a  depth  of  one  hundred 
feet  or  more,  it  would  have  to  be  very 
much  sturdier  and  heav  ier  than  it  now  is. 

The  inventor 
says  it  is  possi- 
ble to  make  his 
boat  the  fastest 
Exhauit  underwater 

machine  in 
the  world, 
capable  ol 
a  speed  oi 
forty  miles 
an  hour 
with  a  radi 
us  of  actioi 
of  t  w  e  n  t  ] 
miles. 


.Chain  drive 


lling  power  consists  of  two  separate  units,  one 
surface  and  the  other  for  underwater  swimming 


64 


Digitized  by  Google 


Popular  Science  Monthly 


65 


The  Sug^r  Shortage  Is  a  Blessing 
in  Disguise 

FROM  the  standpoint  of  hygiene  and 
economy,  changes  in  diet  represent 
a  po^tive  gain.  For  instance,  take  sugar 
— a  food  which  yields  more  calories  per 
unit  of  cost  than  any  other  food,  but 
which,  on  the  other  hand,  gives  us 
nothing  but  energy.  It  contains  no 
protein  and  no  mineral  value,  elements 
which  are  essential.  So  the  present  sugar 
shortage  is  a  blessing  in  disguise,  for  we 
are  obliged  to  substitute  in  its  place 
vegetables  and  fruits,  which  are  real  body- 
building foods.  Had  we  made  this  simple 
substitution  many  years  ago  we  might 
have  been  a  sturdier  race  to-day. 


A  Giant  Forging  Hammer  Which 
Weighs  Six  Hundred  Tons 

A STEAM    forging    hammer  which 
weighs  six  hundred  tons  and  delivers 
a  blow  of  eight  thousand  tons  was  recently 
installed  in  an  ordnance  plant.     It  re> 
quired  fourteen  railroad  cars  to  ship  the 
hammer  in  sections  to  its  destination. 
The  main  steam  pipe,  which 
admits  a  steam  pressure  of 
from  one  hundred  to  one  hun- 
dred and  fifty  pounds  into  the 
g:iant  cylinder,  is  ten  inches  in 
diameter.    The  ram  is  fifty- 
one  inches  wide,  sixty-six 
inches  front  to  back  and 
seventy-two  inches  high. 
The  approximate  weight  of 
the  die  alone  was  ten  tons. 
The  whole  superstruc- 
ture is  mounted  on 
four   massive  ped- 
estals.    The  main 
cylinder   is  lined 
with  cast-iron 
bushing  of  special 
mixture.  The 
cylinder  proper  is 
mounted  between 
the    two  main 
frames  and  it  is 
securely  bolted 
with  body-round 
bolts,  the  frames 
being  shrunk  to- 
gether with  four 
large  rods. 


Thi«  huge  steel  forging 
of  its  kind  ever  built 


A  small  electric  heater  arranged  in  the 
water  circulation  system  of  an  aquarium 

Keeping  the  Fish  in  the  Aquarium 
Comfortable  in  Winter 

WHILE  it  is  true  that  there  is  no  heat 
provided  for  the  fish  in  the  rivers 
and  lakes  during  the  winter,  it  does  not 
follow  that  the  fish  in  the  small  glass 
aquariums  do  not  suflfer  when 
jfc^    the  mercury  in  the  thermometer 
—  drops  suddenly. 

The  accompanying  pho- 
tograph shows  how  a  New 
York  artist  provided  for 
the  comfort  of  his  gold  fish 
and  kept  the  water  in  hia 
aquarium  at  just  the  proper 
temperature  all  winter  long. 
He  arranged  a  small  elec- 
tric heater  in  the  water  cir- 
culation system  of  the 
aquarium  and  regulat- 
ed it  so  that  the  water 
never  varied  from  the 
temi>erature  which  has 
proved  most 
agreeable  to  the 
fish.    It  was  in- 
teresting to  watch 
the     fish  swim 
madly    about  on 
one  occasion  when 
the  heater  did  not 
keep  the  water  at 
just    the  correct 
temperature.  They 
noticed  even  the 
hammer  is  the  largest  flight    change  al- 

in  the  United  Stotes        most  inmaediately. 
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Models  for  American  Airplanes 

Our  manufacturers  are  turning  to  Europe 
to  get  the  latest  airplane  designs 


Although  an  American 
invention,  the  airplane 
has  received  its  greatest 
development  at  the  hands 
of  Europeans.  The  avia- 
tor no  longer  has  to  guess. 
There  are  instruments 
under  his  eyes  to  tell  him 
cver>'thing  of  importance 

At  the  right  is  a  model 
wliich  our  manufacturers 
are  following  closely. 
Every  part  has  been  the 
result  of  dangerous  ex- 
perimentation and  prac- 
tical usefulness.  Note 
the  ix>sition  of  the  dum- 
my machine  gun,  on  top 


Fallen  I  nqs  lo  mam 
wa^i  of  uC'P€r  winqs 


structural  details  and  prop< 
tions  that  airplanes  of  to-d. 
are  superior  to  the  old  m 
chines,  not  to  mention  t 
question  of  safety.  The  loc 
tion  of  the  sockets  for  tl 
mainbeams  of  each  wing  di 
closes,  for  instance,  that  if  tl 
lower  plane  is  made  mu( 
smaller,  it  should  be  mount* 
far  enough  behind  the  upp' 
plane  so  that  the  struts  can  \ 
made  to  converge  downwai 
and  be  fastened  only  to  tJ 
frontbeam  of  the  lower  win; 
This  gives  a  ver>'  strong  tr 
angular  construction,  of  sma 
air  resistance  that  dispens* 

with  diag< 
nal  wirt 
bracing. 


Emplacement 
tor  Gnome  en 

missinQl  

Cnannei  1or 
exhaust 

Shield  sep 
araiing  nx>tc 
from  tiise- 
laoe 

A.  t  cf 

runr.inq  gear 


THE  machine  pictured,  is  the  last 
word  in  fighting  airplanes  that  de- 
rive the  utmost  efficiency  from  the 
extreme  speed  and  the  quick  maneuvering 
and  climbing  that  can  be  attained  by  a 
small,  one-man  machine.  Cutting  down 
the  size  of  the  lower  plane,  makes  it 
superior  to  other  small  biplanes.  This 
type  has  recently  been  imitated  by  the 
Germans  in  their  latest  small  Albatross 
fighter,  as  we  point  out  in  another 
article  published  elsewhere  in  this  issue. 

Parts  of  the  latest  Nieuport  have  been 
taken  to  serve  as  a  model  for  the  details 
of  American-built  "chasers."     It  is  in 


Ck>ndemned  Army  Boots  Make 
Serviceable  Roads 

WASTE  boot  leather  has  be?n  used 
for  making  roads,  in  England. 
Combining  it  with  slag,  granite,  limestone, 
asphalt  and  bitumen,  a  material  was  ob- 
tained which  possessed  the  hardness  and 
rigidity  of  the  ordinary  tar  macadam 
road  and  at  the  same  time  reduced  dust 
and  was  more  resilient  than  the  usual 
road.  Although  it  was  sufficiently  hard 
to  bear  heavy  traffic,  it  jnelded  \\ithout 
cracking  on  the  surface.  It  was  patented 
in  1910,  under  the  name  of  "broughite." 
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Bubbles  in  the  Blood  Kill  Many      No  Trouble  if  This  Mirror  Drops.  It 
a  Poor  Soldier 


SOLDIERS  are 
found   dead  on 
the  battlefield,  with 
no  mark  of  an  injury. 
Some  are  lying  with 
arms  outstretched  as 
in   running;  others 
are  grasping  their 
guns  as  though  about 
to  fire — aU  are  in  ex- 
actly the  positions  in 
which  they  were  at 
the  moment  of  death. 

These  mysterious 
deaths  do  not  occur 
as  a  result  of  nervous 
shock;  else  the  bod- 
ies would  be  relaxed 
and  natxiraL  They 
are  victims  of  "the 
bends"  or  "caisson 
disease"  caused  by 
sudden  release  from 
great  air-pressure. 

When  a  workman 
emerges  from  a  high- 
pressure  air  chamber,  his  blood  fills  with 
small  bubbles,  like  those  of  champagne 
when  first  uncorked.  If  the  bubbles  are 
large  enough  to  choke  the  circulation,  the 
man  dies.  On  the  battlefield,  such  occur- 
rences are  the  result  of 
intense  explosion- 
waves.  The  blood 
holds  in  solution  a  con- 
siderable amount  of  air 
mnd  carbon  dioxide, 
the  quantities  being 
greater  when  the 
preasure  is  high. 

Upon  lowering  the 
pressure,  the  gases  sep>- 
arate  out  as  hubbies. 
In  the  case  of  soda 
water,  the  bubbles  can 
escape,  but  in  a  man 
they  are  caught  in  the 
capillaries.  All  mus- 
cular action  is  arrested 
with  Ughtning-like 
npidity,  thus  preserv- 
ing the  attitude  held 
by  the  victinn  before 
the  fstMl  «tti»ck. 


A  small  steel  mirror  for  the  trenches. 
VTith  it  a  soldier  can  shave  perfectly 


Is  of  Indestructible  Steel 

A THREE  by  four 
inch  mirror, 
which  is  intended 
especially  for  use  in 
the  trenches,  is  made 
of  a  special  metal 
which  contains  a 
high  percentage  of 
nickel.  It  will  neither 
rust  not  corrode. 

The  surface  of  the 
metal  is  highly  pol- 
ished and  reflects  al- 
most as  w  ell  as  glass. 
It  is  protected  by  a 
soft  lined  case  into 
which  it  fits. 

It  is  usually  car- 
ried in  the  upper  left 
hand  coat  pocket, 
where  it  does  excel- 
lent service  as  a 
shield,  being  suffi- 
ciently strong  to  di- 
vert glancing  bullets. 


Just  rub  the  tobacco  off  the 
windshield  with  a  clean  cloth 


Chewing-Tobacco  to  Clear  Wind- 
shields!  Would  You  Believe  It? 

WHILE  inventors  are  trying  to  devise 
something  that  will  effectually  pre- 
vent the  fogging  of 
automobile  wind- 
shields in  rainy  weath- 
er, along  comes  Theo- 
dore Petersen,  a  drug- 
gist in  Grand  Rapids, 
Michigan,  with  a  plug 
of  ordinary  chewing 
tobacco  and  solves  the 
whole  problem! 

Not  only  does 
the  tobacco  prevent 
the  windshield  from 
fogging,  he  says,  but 
it  enables  the  rain 
water  to  run  off  the 
glass  without  collect- 
ing in  drops.  After 
each  application  it  is 
only  necessary  to  rub 
off  the  glass  with  a 
cloth  to  remove  all 
marks  of  the  tobacco 
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How  One  Builder  Keeps  His  Men  Em- 
ployed During  the  Winter  Months 

NEARLY  all 
of  the  con- 
crete founda- 
tions for  a  new 
lumber  shed 
and  a  new  ce- 
ment and  lime 
storage  shed  in 
Cumberland, 
Wisconsin, 
were  laid  during 
zero  weather. 
The  water  and 
aggregates  far 
mixing  were 
heated,  and 
shavings  wer^ 
packed  in  a 
compartme.it 
outside  the 
forms  to  prevent 
the  freshly 
placed  cement 
from  freezing. 
The  cement  was  left  in  the  forms  until 
spring.  When  examined  it  was  found  to 
be  perfectly  good  and  solid. 


The  materials  used 
during  zero  weather 


it  is  light  in  weight  and  convenient 
handle,  as  well  as  strong  enough  to  res 
the  interior  20U-pound  steam  pressi 

upon  which  1 
cooking  d 
pends.  Saf< 
devices  are  p: 
vided  •on  t 
cover   to  ta 
care  of  the  si 
plus  steal 
The  safe 
valve  is  ma 
separable, 
that  it  may 
easily  clean' 
and  kept 
condition.  T! 
steam  gage 
calibrated 
thirty  pount 
on  a  dial  th; 
can  easily  t 
read.    Wh  e 
the  food  hi 
been  in  th 
cooker  Ion 
of  the  petcoc 
steam  so  thi 


in  making  the  cement 
had  first  to  be  heated 


enough,  a  thumb-screw 
is  turned  to  release  the 
cooking  will  stop. 


The  Newest  Type  of  Cocker  Was  In-    A  Novel  Operation  to  Cure  ftysteri 
vented  Two  Hundred  Years  Ago  cal  Deafness  in  Soldiers 

OUT    in  Denver, 
Col.,  a  new  type 


of  fireless  cooker  has 
been  put  on  the  mar- 
ket, by  J.  E.  Crook, 
which  is  frankly  an 
improvement  on  an 
idea  two  hundred 
years  old.  It  is  called 
a  pressure  cooker  and 
is  so  small  that  it  may 
be  packed  away  in 
your  trunk  when  you 
go  away  to  the  coun- 
try, or  in  the  automo- 
bile when  you  con- 
template a  long  trip. 

It  is  simply  a 
steam-tight  cooker, 
complete  in  itself, 
without  the  usual  box- 
container.  It  is  made 
of  aluminum,  so  that 


SURGEONS  hav 
recently  idenlifi 


The  cooker  in  operation.  Note 
the  steam  gage  and  the  pctcock 


ed  hysterical  deafnes 
in  soldiers  as  deafnesi 
not  accompanied 
muteness.  They  an 
curing  it  by  an  opera 
tion.  The  patient  h 
given  enough  ether  tc 
excite  him,  ther 
two  small  cuts  are 
made  behind  his  ear. 
A  hammer  is  then 
banged  on  a  sheet  of 
iron,  and,  if  the  opera- 
tion is  successful,  the 
patient  jumps  off  the 
table  with  his  hearing 
completely  restored. 
Before  the  operation 
is  made,  the  patient 
is  encouraged  to  feel 
that  he  will  be  cure<i. 
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How  the  Germans  Bur- 
row in  Hollow  Trees 

AT  first  glance  the  post 
xV  shown  in   the  accom- 
pviying  illustration  looks  like 
an  Alaskan  totem.     But  do 
not  let  its  exterior  appear- 
ance   mislead    you.  Look 
car^ully  at  the  second  story 
window  and  peering  through 
it  you  will        a  soldier.  He 
gives  the  secret  away.  The 
post  is  an  observation  station 
constructed  within  the  hol- 
low of  a  shell -broken  tree. 
After  it  was  captured  from 
the  Germans  by  the  Cana- 
dians, it  was  left  standing  on 
the  spot  as  a  relic. 

In  reality,  the  post  is  a 


l  r,.|.  r. 


Resembling  an  inverted  ice-cream  cone,  the  war 
photographer's  helmet  affords  his  head  and  neck  full 
protection  from  shell  splinters,  bombs  and  rifle  bullets 


hollow  structure  camouflaged  with  foliage  A  New  Conical  Steel  Helmet  foc  the 
and  bark.    Iron  sheeting  has  been  placed  ^Var  Photographer 


around  the  trunk  and  over  it  foliage  and 

bark  Jiave  been 

draped  to  give  the 

tree  a  life-like  ap- 
pearance. Above 

the  second  story  win- 
dow is  a  slit  in  the 

bark    which  would 

enable  a  third  man 

to  keep  watch.  Each 

aperture    in  the 

tnink  is  covered  with 

wire  netting  to  af- 
ford   protection  to 

the  observers  from 

Ajdng  shell  splinters. 

An  iron  ladder,  faint- 
ly visible  in  the  pho- 
tograph, enabled  the 

men  to  climb  up  or 

down  as  they  wbhed. 

The   fact  that  a 

trench   lies  at  the 

foot  of  the  post, 

made  it  possible  for 

the  observers  to  take 

up    their  positions 

without  exposing 

themselves    to  the 

vigihnt  enemy.  One 

well-placed  shell 
eould  have  oblitcr- 
tted  the  tree- 


A  three-storied  German  observation  post 
constructed  within  the  hoUow  of  a  tree 


ANEW  Style  in 
steel  helmets 
has  been  introduced 
into  the  military 
market  to  meet  the 
demands  of  war  pho- 
tographers who  are 
making  the  pictorial 
history  of  the  world 
combat.  Resem- 
bling, to  all  ap- 
pearance, an  invert- 
ed ice-cream  cone, 
the  new  helmets 
completely  cover  the 
face,  whereas  the 
helmets  now  in  use 
by  the  fighters  of  all 
the  warring  coun- 
tries, merely  offer 
protection  to  the  up- 
per part  of  the  head. 
With  his  conical  hel- 
met, the  photogra- 
pher can  feel  sure  that 
his  head  and  eyes 
will  be  protected 
from  flying  shell 
splinters  and  stray 
bullets.  Note  that 
the  helmets  have 
carrying  handles. 
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A  Little  Gasoline  Locomotive  to  Be 
Used  Near  Front  Lines 

IT  is  so  vitally  important  to  bring  food 
and  ammunition  to  the  front  reg- 
ularly and  quickly  that  all  the  armies 
run  whole  military  trains  right  up  to  the 
trenches.  A  special  locomotive  has  been 
designed  in  America  to  meet  the  special 
needs  of  the  army.  It  runs  on  a  narrow- 
gage  track  two  or  three  feet  wide,  and 
hauls  a  long  string  of  heavily  loaded  little 
cars.  It  is  able 


"The  Measure  of  a  Man,"  to  th> 
Inch — by  Photograph 

IF  you  are  a  busy  man  and  do  not  li 
to  use  up  a  lot  of  your  valuable  tii 
in  being  measured  for  your  new  suit 
clothes,  you  can  have  your  measuremer 
taken*  in  the  twinkling  of  an  eye, 
photograph. 

This  is  the  basic  idea  of  a  pate 
granted  to  Emery  E.  Costly,  of  Walkei 
ville,  Maryland.   His  invention  will  in< 

cate  not  on 


it 


This  little  locomotive  can 
loaded  with  supplies  for  the 


to  turn  sharp 
curves  at 
will.  It  is  pro- 
pelled by  a 
four-cylinder 
gasoline  en- 
gine, mount- 
ed inside  the 
hood,  just  in 
front  of  the 
cab.  The  ex- 
haust is  dis- 
charged 
through  the 
stack.  A  gas- 
oline exhaust 
gives  little  or 
no  smoke, 
and  this  as- 
sists in  keeping  the  little  engine's  move- 
ments secret.  Running  in  all  sorts  of 
difficult  places,  the  locomotive  can  ac- 
complish a  great  deal  of  work,  all  without 
revealing  itself  to  the  enemy. 

How  the  gasoline  motor  is  connected 
with  the  driving  wheels  of  the  locomotive 
is  interesting.     Imagine  the  cab  and 
other  superstructure  as  mounted  on  the 
front  end  of  an  automobile  running 
backwards,  and  you  have  the  underly- 
ing idea.    Where  the  rear  wheels  would 
be  on  an  automobile  is  a  small  crank 
mechanism,  visible  just  under  the  front 
"steps"  of  the  locomotive.    The  four 
cylinders  of  the  motor  lie  lengthwise 
under  the  hood,  just  as  they  would  in  an 
automobile.     They  drive  this  crank 
through  the  medium  of  clutches,  trans- 
mission,  and   power-shafting   in  the 
same  way  as  they  would  the  rear  axle 
of  an  automobile.   Power  is  transferred 
from  the  crank-mechanism  to  the  driv- 
ing wheels  through  the  aid  of  connect- 
ing rods. 


the  measur 
ments  of 
man  but  h 
weight  a 
well.  Theai 
paratus  coi 
sists  of  a  pla 
form  o 
which  i 
mounted 
camera, 
scale,  and 
height*  meas 
using  stand 
ard    on  thi 
end  of  a  plat 
form  scale. 

There  i; 
no  tiresome 
standing  as  there  was  when  the  tape  mea- 
sure did  its  slow  work.  All  the  prospec- 
tive customer  has  to  do  is  to  stand  on  the 
platform  opposite  to  the  camera.  A 
measuring  device  behind  him  will  record 
his  height  and  other  measurements  and 
scale  his  weight.  All 
these  details,  will  appear 
in  the  picture. 


haul  several  cars  heavily 
boys  in  the  front  trenches 


Be  photographed  on  this  platform  and  the 
resulting  picture  \^^ll  indicate  your  height, 
your    weight    and    your  measurements 
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The  Modern  Soldier*8  Fight- 
ing Equipment 

THE  equipment  of  a  French 
infantryman  in  Napoleon's 
day  conaiated  of  a  ^n  and  a 
knapsack.  To-day  the  soldier 
carries  an  array  of  death-dealing 
weapons  as  complete  as  that  of 
the  arsenal  itself. 

Hand  grenades  and  gun  gre- 
nades, wire  shears  and  a  rifle  are 
carried  by  the  foot  soldier  in  the 
advance.  Pick-axe  and  shovel  he 
must  have  when  he  reaches  the 
trenches.     Signal  lanterns  and 
sky-rockets  must  also  be  carried 
by  the  officers  to  keep  head- 
quarters constantly  in  touch  with 
the  progress  of  the  fight. 

The   periscope   and   the  gas 
alarm  are  as  necessary  as  guns 


A  nature  lover  had  the  body  of  this  automo- 
bile fashioned  out  of  a  hollowed  redwood  log 


A  Traveling  Home  Made  From  a 
Giant  Redwood 


Add  to 

an  these  the  other  implements  of  war 

and  you  will  understand  why  physical  fit-   

nes  is  the  principal  consideration  in  the  'T^O  construct  an  automobile  body  out 
examination  of  recruits.  X  of  a  section  of  a  huge  redwood  tree  b  a 

feat  recently  accomplished  by 
Charles  Kellogg  of  Santa  Clara, 
California.  Mr.  Kellogg  is  well 
known  as  the  first  man  to  imi- 
tate birds  with  his  voice. 

To  accommodate  this  unique 
redwood  body,  an  especially- 
designed  chassis  was  construct- 
ed. Then  Mr.  and  Mrs.  Kellogg 
traveled  to  the  Eel  river  coun- 
try, where  many  mammoth  red- 
woods grow.  Here  they  secured 
from  a  lumber  company  a  section 
of  one  of  the  large  trees.  The  sec- 
tion chosen  was  twenty-two 
feet  long,  thirty-three  feet  in 
circumference  and  weighed  forty 
tons. 

One-half  of  this  piece  was  cut 
away,  and  the  selected  half  was 
hollowed  and  the  bark  was  re- 
moved. It  was  then  jacked  up 
and  the  chassis  was  run  beneath 
it.  When  dried,  this  finished 
product  weighed  about  five 
thousand  pounds.  The  car  has 
been  fitted  with  windows  and 
doors,  and  the  inside  has  been 
equipped  with  beds,  kitchenette, 
closets,  electric  lights  and  all 
traveling  conveniences. 


0: 


The  modem  soldier  carries  more  than  twenty  im- 
ptetocata  oT  warfare  in  addition  to  his  gun  and 


Is  it  any  wonder  he  has  to  be  strong? 


Goos 
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A  Battleship  Made  of  Stone— A  v 
Landlubber's  Feat 

ALTHOUGH  four  months  of  his 
£\  vacation  went  into  the  building 
of  a  Htone  battleship,  John  von 
Wiegand  of  Brooklyn,  N.  Y.,  is  proud 
of  the  monument  which  tops  a  little 
hill  of  broken  rock,  overlooking  a  stone 
quarry  at  Haines  Falls,  N.  Y.,  in  the 
heart  of  the  Catskill  Mountains. 

Mr.  von  Wiegand  is  a  retired  police 
inspector,  having  passed  the  age  limit 
of  the  service.  A  little  over  a  year  ago 
he  spent  his  vacation  in  the  Catskills 
and  conceived  a  plan  for  building  a 
structure  out  of  stone.  His  choice 
settled  on  a  battleship. 

A  number  of  boys,  seeking  some 
form  of  diversion,  soon  became  inter- 
ested in  Mr.  von  Wiegand's  plan. 
To  each  one  he  gave  a  time  card  on 
which  was  kept  an  accurate  record  of 
the  working  hours.  So,  aided  by  his 
staff  of  juvenile  engineers,  the  former 
police  inspector  constructed  his  battle- 
ship step  by  step. 

The  ship  measures  twenty-eight  feet  in 
length  and  eight  feet  in  beam.  It  is  built 
entirely  of  flat  stone  slabs  of  varying  sizes 


lluve  You  w  (lunicrn  Lens? 
It  in  the  .Vrmy 

THK  SIkhuI  Corps  of  tho  .\rmy  nwds     and  shapes.    The  funnels  consist  of  short 
U'n.stvH  for  nuuoras  to  be  tised  by  the 


lli»<«t  of  ohsiTvution  airpl«tu»s  now  being 
built.  If  you  huv»»  a  l»»ns  of  the  n»quired 
type,  do  your  bit  by  enlisting  it  in  the 
werviee  of  the  Arnty.  Write  to  the 
|i)totoi:ruphio  division  of  the  Signal  Corps, 
r.  S.  .A..  Mills  UuiKUnn  .\nne\.  Wx^hing- 
ton.  l>.  C.,  stating  what  you  have  on 
hand  and  what  prict*  you  want. 

U»s'uvis«e  the  canuTa  Ions  is 
« '         of  the  .Vrmy 
;UUttHiern\un 
con  no  loniHT 
It,  « 

ku  of 
of 


of  Ytv^at.   Tbc  Aaecte  *rc  s6cr:  tree  tr^rxs 


lengths  of  tree  trunk,  with  the  bark  left 
on.  The  masts  are  merely  young  trees 
with  the  branches  stripped.  The  decks 
and  roof  of  the  superstructure  are  of  large 
flat  slabs  of  rock,  such  as  are  used  for 
sidewalks,  while  the  turrets  are  shaped 
with  curved  stones  and  armed  with 
"guns"  made  of  young  tree  trunks, 
stripped  of  branches  and  bark.  No 
cement  or  mortar  has  been 
used  for  holding  the 
stones  together, 
since  the  weight  of 
these  compo- 
nents b  suffi- 
cient to  keep 
tbem  in  place. 
In  the  vitals 
of  the  battle- 
ship has  bera 
placed  a  bottie 
containing  a 
record  of 
the  names 
ol  the  coQ> 
stroctors. 
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What?  A  Poisoned  Sea  in  the 
Atlantic  Ocean? 

FOR  the  eighth  time  since  1844  fish 
have  been  killed  along  the  west  coast 
of  Florida  in  an  area  of  poisoned  water. 
Not  only  the  water,  but  the  air  has  been 
charged  with  a  suffocating  gas,  odorless 
but  irritating  to  the  air-passages.  The 
last  njortality  was  reported  in  October 
and  November  of  1916.  The  Bureau  of 
Fisheries  sent  experts  to  the  spot  but 
they  were  obliged  to  admit,  after  a  care- 
ful investigation,  that  the  cause  of  the 
strange  occurrence  is  a  mystery.  One 
explanation  advanced  is  that  earth- 
quake shocks,  possibly  due  to  West 
Indian  hurricanes,  released  poisonous 
gases  from  the  sea-bottom. 


Using  the  Exhaust  Gas  to  Make  the 
Engine  Start  Easily  in  Cold  Weather 

A SIMPLE   device   to    make  your 
automobile  engine  start  easily  in 
cold  weather  and  to  prevent  it  from 
sputtering  before  it  gets  warmed  up,  is 
sho^^-n  in  the  accompanying  illustration. 
It  consists  of  a  length  of  one-quarter-inch 
brass  gas  pipe  screwed  into  the  exhaust 
manifold  and  then  wound  around  the  in- 
take manifold  between  the  carbureter 
and  the  cylinders.    The  free  end  of  the 
pipe  is  then  bent  downward  and  backward 
under  the  car,  so  that  the  small  amount 
of  exhaust  gas   passing  out  of  it  will 
not  be  disagreea- 
ble to  the  driver  or 
to  the  passengers. 
It  takes  about  six 
feet    of    pipe  to 
make  the  device. 
The  heat  of  the 
gas    in    the  pipe 
warms  the  intake 
manifold  so  that 
the  incoming  fuel 
is  heated  and  more 
completely  vapor- 
ized.    This  gives 
additional  power 
because  of  the 
greater  heat  and  ef- 
fects a  considerable 
saving  in  gasoline. 
It.  also  prevents 
carbon  deposits. 


'■0     |Br<3ss  pipe  coiled 


The  heat  of  the  exhaust  gas  warms  the 
intake  manirold,  vaporizing  the  fuel 


An  ice  formation  rcscmbUng  a  giant  cauli- 
flower.  It  remained  solid  for  several  weeks 

A  Giant  Cauliflower  of  Solid  Ice.  It 
Was  Twenty  Feet  Tall 

DURING  some  freezing  weather  in 
Alberta,  Canada,  the  device  which 
takes  care  of  the 
overflow  from 
the  oil  w  el  1 , 
shown  above,  was 
out  of  order,  and 
the  gas  and  water 
squirted  high  in  the 
air,  freezing  as  it 
fell.  In  about  a 
week's  time,  a 
beautiful  ice  for- 
mation resembling 
a  giant  cauliflower 
ornamented  the 
side  of  the  build- 
ing, and  reached 
twenty  feet  in  the 
air.  Its  beauty 
was  augmented 
when  the  sun 
shone. 


Digitized  by  Google 


The  Motor  Truck  of  Democracy 

It's  old  and  yet  it's  startlingly  new.  Fifty  experts  sacrificed  their 
pet  hobbies  and  buried  the  hatchet  of  competition  to  produce  it 


By  Joseph  Brinker 


THE  Motor  Truck 
of  Democracy, 


otherwise  known 
as  the  standardized  war 
truck  of  the  United 
States  Army,  is  the 
greatest  achievement 
of  America's  motor- 
truck industry.  And 
why?  In  the  first  place, 
it  was  conceived  not  by 
one  man  or  one  com- 
pany, but  by  fifty  of 
the  master  motor-truck 
engineers,  each  work- 
ing with  patriotic  fer- 
yor  on  his  share  of  a 
great  task,  each  backed  up  by  a  company 
which  had  heretofore  engaged  in  almost 
cut-throat  competition.  That  these  fifty 
experts  representing  competing  firms  have 
worked  together  harmoniously,  picking 
out  the  good  points  of  one  design  and 
often  ruthlessly  throwing  aside  pet  hob- 
bies which  had  been  followed  for  years 
before,  but  which  did  not  meet  the  re- 
quirements of  war,  is  an 
exhibition  of  self-repres- 
sion as  magnificent  as  is 
the  truck  they  designed. 
Long  after  the  war  the 
influence  of  these  pat- 
riotic engineers  will  be 
felt.  Not  only  the  army 
but  the  business  men  of 
the  country  have  profited 
by  their  co-operation. 
The  commercial  motor- 
truck will  henceforth  be 
differently  built. 

What  is  the  chief  merit 
of  the  new  war  truck? 
Why  is  it  great?  Chiefly 
because  it  is  a  standard- 
ized vehicle  down  to  the 
last  nut  and  bolt  That 
is  why  it  is  a  better  prod- 
uct than  any  truck  used 
at  the  front  today. 

The  average  commer- 


cial motor  truck  is  e 
rugged  enough  to  sta 
the  severe  tests  of  wj 
Our  army  engine* 
found  this  out  in  o 
efTort  to  catch  Villa 
the  Mexican  wildernej 
Our  trucks  were  go< 
commercial  product 
but  they  brol 
down.  Th 
was  but  nat 
ral.  Some  \ 
tal  part  wj 
just  8 1  r  o  n 
enough  to  gi\ 
sufficien 
overload  capacity  over  fair  to  middlin 
roads  and  just  weak  enough  to  break  an 
cause  trouble  under  the  excessive  strair 
of  war  work  when  negotiating  roadies 
country. 

It  is  not  strange  that  the  average  con 
mercial  truck  should  fail  under  severe  wa 
teats.  It  is  primarily  a  business-man' 
money  saver,  for  use  only  when  it  wil 


I'hoiti  @  by  llkrri*  anil  Eiriac 

President  Wilaon  Accepts  the  Liberty  Truck 

AlthnuKh  it  rrprincnts  oxrything  nc\y  in 
design  it  embodies  only  tried  and  proved  ideas 


The  War  Chariot  of  the  American  Army 


RiiRRed  and  ni.i-i-ivc  in  atJi>earancc,  the  truck  has  worm  fin;»l  drive  with 
a  brRr  Rear  rf<liiction  between  the  engine  and  the  rear  wheel",  (o  that 
exti-|>tii>nal  pfjwer  may  be  had  at  alow  »i>eed!«.  It  is  fitted  with  th*  con- 
ventiiinal  caravan-topped  army  body,  and  with  spring-supported  i»ooclrn 
bumiwrs  in  front  and  at  the  rear  to  .ivriifl  rlTrn:itr<-  in  r.mvnv  formatiunv 
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to 


deliver  a  ton  of  goods  more  cheaply  than 
any  other  vehicle.  Its  weight  is  re- 
duced to  a  minimum  so  that  its  power  can 
be  applied  to  actually  moving  the  load, 
rather  than  to  pushing  itself  over  the 
road.  Greater  strength  demands  heavier 
and  more  rugged 
parts  and  this  means 
greater  weight. 

Some  truck  ma- 
kers wondered  why 
it  was  necessary  for 
the  United  States 
Army  to  have  a 
special  and  more 
rugged  conveyance, 
when  our  Allies 
across  the  seas  were 
not  only  using  the 
54,038  commercial 
vehicles  shipped  to 
them  from  America 
between  July,  1914, 


Stimip  Step  and  Storage  for  Spare  Parts 

The  clumsy  automobilr  running  l>oard  with  its 
tool  boxes  and  extra  lircs  has  b<-'fn  iliscarded 


they  are  not  all  that  has  been  desired. 

When  our  Allies  bought  American 
trucks  they  had  to  buy  them,  not  because 
they  were  built  in  the  right  way  but 
because  trucks  were  vital  necessities  and 
America  was  the  only  country  able  to 

make  and  export 
them.  To  change 
even  the  smallest 
detail  on  any  of  our 
trucks  now  abroad 
would  throw  the  en- 
tire repair  parts  sys- 
tem into  chaos. 
Battles  might  even 
be  lost  if  the  system 
were  disturbed. 

But  with  the 
United  States,  it  is 
different.  We  are 
entering  the  war  at 
a  time  when  we  are 
able  to  apply  every 


and  July.  1917,  but 

were  continuing  to  order  more  each  month. 
That  was  all  a  matter  of  sheer  necessity. 
The  repair-parts  problem  is  stupendous, 
because  of  the  inherent  weakness  of  the 
average  commercial  truck  for  war  work. 
The  trucks  couldn't  be  changed.  A 
single  change  in  design  of  any  of  the  dozen 
or  more  standard  makes  sent  to  the  battle 
front  would  mean  the  scrapping  of  thou- 
sands and  thousands  of  dollars'  worth  of 
spare  parts.  Our  trucks  overseas  are 
giving  a  good  account  of  themselves;  but 


The  Unique  Gas- 
Saver 

About  thrr*  inchrti  of 
tli«  intake  manifold  U 
iniidt  of  the  exhau<<t 
manifold,  fci  that  llic 
low  gradr^  of  fuel  now 
uscd  will  be  XMporizcd 
beforr  entcrinx  the 
ciplosion  chd  mbcr* 


bit  of  truck  experi- 
ence gained  by  our  Allies  at  the  cost  of 
much  blood  and  money.  This  experience 
b  embodied  in  the  new  trucks,  the  first 
two  of  which,  were  assembled  in  record 
time  at  plants  in  Rochester,  N.  Y.,  and 
Lima,  Ohio,  driven  overland  to  Washing- 
ton and  accepted  by  President  Wilson  and 
Secretar>'  of  War  Baker. 

The  weakest  part  of  the  new  truck  is 
stronger  than  any  conceivable  war  strain 
that  can  be  put  upon  it.  It  is  more  rug- 
ged that  any  commercial  vehicle  of  like 
capacity.  Its  load  is  only  three  tons,  and 
yet  it  is  comparable  with  the  five-tonner 
of  ever>'-day  use.  This  is  very  impor- 
tant; for  there  will  be  neither  time  to 
make  extensive  repairs  when  the  forward 
march  on  the  West  front  begins,  nor  road- 
side repairshops  at  which  to  make  them. 
A  broken-down  truck  is  a  truck  lost. 
Into  the  ditch  it  will  go,  so  that  the  line  of 
vital  ammunition  and  supplies  is  not  held 
up.  Again,  the  shell-pitted  roads  of 
northern  P'rance,  over  which  the  advance 
will  be  made,  will  be  boulevards  as  com- 
pared even  with  Mexico's  roadless 
country. 

In  order  that  our  new  trucks  .shall  not 
fail  in  this  crucial  test,  the  two  already 
completed,  will  be  tested  to  destruction 
between  now  and  the  first  of  January, 
1918.  Any  weaknesses  which  might 
prove  disastrous  later  on  will  be  dia- 
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covered.  Following  these  tests,  ten  thou- 
sand of  these  trucks  will  be  put  together  in 
a  dozen  or  more  plants  before  June  1  and 
shipped  abroad  in  time  to  take  their 
places  behind  the  trenches  with  our 
armies,  now  in  training.  It  will  be  simple 
to  keep  them  in  repair  in  France — simpler 
than  any  of  the  allied  armies  have  found 
it  with  their  trucks,  burdened  as  the 
Allies  are  with 
several  makes, 
each  having  its 
own  peculiar 
characteristics 
and  each  re- 
quiring a  sep- 
arate supply  of 
spare  parts. 
This  follows 
because  our 
trucks  are 
standardized. 
Now  do  you 
see  what  stand- 
ardization 
means?  There 
is  nothing  tech- 
nical about  it. 
It's  just  com- 
mon sense — 
that's  all.  It 
simply  means 
that  every  en- 
gine, every 
front  axle, 
every  rear  axle, 
every  change- 
speed  mechan- 
ism or  gearbox 
is  interchange- 
able with  every 
other  similar 


In  the  standardized  truck  every  part  is  interchangeable 
with  a  similar  part  in  every  other  truck — front  axle,  rear 
axle,  change-speed  mechanism,  gearbox  and  other  parts, 
big  and  little.  If  the  engine  of  one  truck  is  entirely 
demolished  and  the  chassis  frame  remains  intact,  another 
engine  can  easily  be  substituted  vinthout  the  necessity 
of  any  exhausting  delays  in  making  the  new  parts  fit 


part  m  every 

ick.    If  the  engine  of  one  truck  is 
by  a  small  shell  and  the  chassis 
intact,  no  drilling,  boring 
es  will  be  necessary  in  order 
;her  engine  in  place  and  put 
n  the  road  at  once.  This 
is  carried  down  to  every 
entire  vehicle,  including  such 
as  magnetos,  carbureters,  bat- 
lamps  and  fuel  tanks.  Even  the 
of  bolts  and  nuts  have  been 
minimum,  some  being  made  a 
|han  necessary  just  so  that 
carried  is  small. 


The  engine  ia  fitted  with  two  inde- 
pendent sets  of  ignition  apparatus,  one  a 
battery  unit  and  the  other  a  magneto,  so 
that  if  one  gets  out  of  repair,  the  gas  can 
still  be  exploded  in  the  cylinders  by  sparks 
from  the  other  source.  In  brief,  the 
truck  is  characterized  by  the  ruggedness 
of  its  parts,  the  combination  of  the  best 
ideas  in  its  design  and  their  mounting 

so  as  to  be  ex- 
tremely acces- 
sible for  re- 
pairs. 

It  is  to  be 
remembered 
that  this  truck 
is  intended 
solely  for  the 
use  of  the 
Quartermaster 
Corps  and  that 
other  stand- 
arized  trucks 
are  being  built 
for  the  Ord- 
nance Depart- 
ment, the  Sig- 
nal Corps,  the 
Engineering 
forces  and  the 
Medical  Corps. 

The  tests  of 
the  truck  which 
have  already 
been  made 
have  proved  so 
satisfactory 
that  late  re- 
ports indicate 
that  contracts 
will  be  let  for  its 
construction  in 
large  numbers 
more  extensive 


without 
trials. 


waiting  for  the 


The  Heart  Is  an  Astonishingly 
Powerful  Pump 

Your  heart  is  a  very  busy  organ.  While 
you  breathe  once,  it  beats  four  times.  At 
each  beat  it  sends  four  pounds  of  blood 
through  your  veins  and  arteries.  The 
weight  of  the  circulating  blood  is  twenty- 
nine  pounds.  When  you  run,  your  legs 
and  the  other  parts  of  your  body  need 
more  blood ,  so  your  heart  must  pump  faster. 
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A  Portable  Dental  Ambulance  for 
Treating  the  Fighter's  Teeth 

/VT  the  beginning  of  the  war,  the  dental 
l\  surgeon,  so  far  as  the  Allies  were 
concerned,  was  not  officially  recognized 
in  army  circles.  Indeed,  it  was  not  until 
the  Germans  marched  into  Brussels,  with 
a  dental  post  every  ten  kilometers,  that 
the  Allies  appreciated  the  importance  of 
oral  hygiene. 

To-day   there   are  eleven  American 
dental  field  ambulances  in  France  alone. 
Men,  who  were  formerly  sent  home  on 
sick  leave,  whose  only  trouble  was  their 
molars,   are   now   kept   at   the  front. 
Soldiers,  to  the  number  of  a 
division  and  a  half  have  thus 
been  spared  to  the  army.  Fur- 
thermore, the  surgeons  insist 
that  a  wounded  man  with  bad 
teeth  makes  a  slow  recovery. 
And  then,  too,  army  rations 
are  hard  to  masticate,  so  that 
the    man    with    poor  teeth 
"bolts"  his  food  and  loses  strength  and 
endurance.    In  our  new  National  Army 
there  u-ill  be  a  dentist  for  every  five  hun- 
dred men. 

The  accompanying  illustration  shows 
a  portable  dental  ambulance  used  in 
several  National  Guard  camps. 
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Screen  in  raisca  puiitton 


The  protective  metal  screen 
permits  the  typist  and  no  one 
else  to  see  whgt  she  is  writing 

At  the  left  the  screen  is  shown 
raised.  It  can  be  adjusted 
to  any  make  of  typewriter 


Twatty  per  cent  of  the  injuries  the  soldiers  re- 
ggf^  are  face  and  head  wounds,  which  require 
tieatal  treatment  as  well  as  surgical  attention 


Foiling  the  Busy-Body  with  a 
Letter  Screen 

CURIOSITY  often  impels  persons  to 
read  letters  which  have  been  left 
in  the  typewriter  in  a  partly  finished 
condition.  Bu.siness  secrets  and  informa- 
tion of  a  confidential  nature 
are  thus  very  often  divulged. 
A  simple  and  effective  rem- 
edy is  offered  in  a  device 
patented  by  Henry  R. 
Knowles,  of  Rudley  Park, 
Pennsylvania.  It  consists  of 
a  metal  screen,  hinged  through 
its  center  and  fastened  to  the 
carriage  of  the  machine.  It  is 
adjustable  to  any  make  of 
typewriter.  By  raising  the 
forward  part  of  the  screen,  the 
typist  may  read  the  letter  or 
make  corrections  when  neces- 
sary. When  released,  the 
screen  will  drop  of  its  own 
weight  and  completely  cover 
the  letter  in  the  machine,  with 
the  exception  of  the  last  two 
lines,  which  the  typist  can  see 
from  a  sitting  position.  These 
lines  can  not  be  read  by  any- 
one standing  behind  or  in 
front  of  the  machine. 


Google 


Washed  Air  for  the  Carbureter 


An  atmospheric  stabilizer  draws 
air  from  the  exhaust  manifold 


The  hot  air  is  carried  through  flexible  tubing  from  Showing  how  the  water  ia  auto- 

the  manifold  surface  to  a  dampener  containing  water  matically  fed  from  the  overflow  of 

and  wicking,  where  it  is  thoroughly  humidifled  the  radiator  tank  to  the  stabilizer 


AUTOMO- 
BILE driv- 
ers are  well 
aware  that  tho  en- 
gine works  more 
efficiently  and 
more  satisfuctorily 
in  the  early  morn- 
ing and  late  eve- 
ning when  the  hu- 
midity is  high. 
Hence,  it  occurred 
to  one  inventor,  to 
humidify  the  air  as 
it  is  admitted  to 
the  carbureter  and 
to  do  it  whenever  it 
was  desirable.  The 
atmospheric  sta- 
bilizer, as  the  device  is  called,  maintains 
the  air  at  a  uniform  temperature,  as  it  is 
drawn  from  (but  not  out  oO  the  exhaust 
manifold,  the  hottest  exposed  part  of  the 
engine. 

The  hot  air  is  conveyed  through  flex- 
ible tubing  from  the  manifold  surface  to 
a  dampener  containing  water  and  a 
wicking,  which  is  automatically  fed  from 
the  overflow  of  the  radiator  tank,  as  the 
accompanying  drawing  illustrates.  Be- 
cause of  the  arrangement  of  the  wicking, 
the  hot  air  must  pass  through  water  on  the 


The  space  occupied  by  the  atmospheric 
stabilizer  is  comparatively  small 


way  to  the  damp- 
ener. This  not  on- 
ly humidifies  it, 
but  also  washes  it 
free  of  dirt  and 
grit. 

The  principal  re- 
sult of  providing 
air  properly  hu- 
midified and  at  un- 
iform temperature, 
is  a  smooth  run- 
ning, efficient  en- 
gine. A  secondary 
worthwhile  result 
is  a  lessened  con- 
sumption of  gaso- 
line. 


Bullets  Made  of  Paper  Do  More 
I>amage  Than  Metal  Ones 

INCREDIBLE  as  it  may  seem,  bullets 
made  of  paper  will  do  much  damage. 
A  recent  experiment  has  shown  that  a 
paper  bullet,  after  having  passed  through 
six  pieces  of  tin  one  foot  apart,  buckled 
them.  A  similar  experiment  made  with 
metal  bullets  showed  that  they  passed 
through  the  same  thicknesses  of  tin 
but  they  made  only  a  small  clean-cut 
hole. 


78 


Digitized  by  Google 


Popular  Scietice  Monthly 


9 


Taking  the  Staccato  Bark  Out  of 
the  Machine  Gun 

THE  machine  gun,  properly  hidden, 
makes  its  presence  known  only  by  a 
light  blue  vapor  that  is  \asible  under 
certain  conditions  during  firing,  and  by 
its  noise,  which  is  precisely  that  of  the 
common  pneumatic  riveter  used  on 
structural  steel  buildings.  At  times  the 
roar  of  firing,  covers  up  thb  peculiar, 
harsh,  regular,  mechanical  **Tat-tat-tat- 
tat" — but  unless  the  firing  is  heavy  the 
other  side  speedily  recognizes  the  dis- 
tinctive sound  and  looks  for  the  gun. 
Can't  the  gun  be  silenced? 

The  most  practical  way  of  silencing 
firearms  is  to  use  Maxim's  device,  which 
consists  of  a  steel  cylinder  larger  than 
the  barrel,  at- 
tached to  the 
muzzle  of  the 
gun.  Inside 
the  cylinder 
are  steel  disks 
set  at  a  slight 
pitch,  and 
with  a  hole 
pierced 
through  them 
to  permit  the 
passage  of  the 
bullet.  The 
gases,  emerg- 
ing under 
high  pressure, 
expand  into 
the  silencer 
and  are  set  to 
whirling,  los- 
ing their  mo- 
mentum and 
much  of  their 
pressure  and 

entering  the  air  without  causing  a  noise 
at  the  end  of  their  whirling. 

While  the  Maxim  silencer  is  entirely 
efficient,  it  is  doubtful  if  it  could  be  ap- 
plied to  the  machine  gun,  because  the 
firing  of  six  hundred  shots  a  minute  would 
result  in  loading  the  cylinder  with  the 
gas  from  another  charge  before  the  first 
had  escaped,  and  wrecking  the  silencer 
from  the  intense  pressure. 

The  Italians  are  said  to  have  machine 
guna  that  make  merely  a  low,  dull  thud 
\nstezd  of  the  revealing  crackle. 


The  noise  of  a  gun,  contrary  to  common  belief,  is  not 
something  within  the  barrel,  but  merely  ttie  violent 
slap  of  gases  at  high  sp>ccd  and  pressure,  impingins  on 
the  air  at  the  muzzle.    A  silencer  whirls  these  gases 


.\n  American  Fortune  Spent  for 
An  English  Invention 

THAT  there  is  just  as  great  an  oppor- 
tunity for  the  inventor  as  there  ever 
was,  is  vividly  illustrated  in  the  case  of 
Frank  Hornby,  of  Liverpool,  England. 
Who  has  not  seen  the  advertisements  in 
nearly  every  American  periodical  of  the 
mechanical  toy,  with  which  boys  can  build 
structures  resembling  bridges,  buildings, 
derricks  or  ships?  That  toy  is  Hornby's 
invention — patented  by  him  sixteen  years 
ago  and  first  thought  of  in  1899. 

Hornby  has  a  mechanical  turn  of  mind. 
As  a  boy  he  was  familiar  with  tools.  It 
was  for  the  two  boys  in  his  own  family 
that  he  constructed  the  first  early 
models  of  his  toy.    Finally,  in  1901,  he 

obtained  his 
patent.  There 
was  nothing 
resembling  it 
on  the  mar- 
ket. However, 
the  trade  did 
not  enthuse 
over  it.  Horn- 
by was  work- 
ing on  a  small 
salary  in  those 
days,  and  thus 
could  not 
spend  money 
for  adverti.s- 
ing.  Fortu- 
nately, how- 
ever, his  em- 
ployer be- 
came interest- 
ed and  assist- 
ed him  in 
bringing  the 
clever,  new 
toy  to  the  atieniion  of  the  public. 

Seven  years  after  he  obtained  his 
patent,  $40,000  had  been  expended  in 
exploiting  the  toy.  Still  a  market  had 
not  been  created.  But  Hornby  did  not 
lose  his  enthusiasm.  The  next  year,  1909, 
the  toy  came  to  America  and  thereafter 
Hornby  came  into  the  fortune  that  was 
rightly  his.  During  the  first  year  a 
business  of  $7,000  was  done  in  this  country 
alone.  The  following  year  it  jumped  to 
$24,000.  In  1911  it  climbed  to  $49,000 
and  in  1912  it  touched  $114,000. 
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Using  Oil  Instead  of  Gears 

Hydraulic  transmission  does  away  with  most 
of  the  present  day  gearing  of  automobiles 


HYDRAULIC  transmission  for  auto- 
mobiles is  not  new.  But  the  type 
of  hydraulic  transmission  described 
here  is  both  new  and  revolutionary.  It 
has  been  simpliQed,  and  then  simplified 
further,  until  it  does  away  with  the 
clutch,  change-gear,  differential  and  brake 
on  the  automobile. 
.  Moreover,  as  it  is 
now  applied  to  cer- 
tain makes  of  motor 
trucks,  it  is  per- 
forming the  func- 
tion of  an  ideal 
speed  control. 

Among  those  who 
were  instrumental 
in  developing  it,  are 
the  Chief  Mechani- 
cian of  the  Navy, 
and  two  mechani- 
cal engineers, 
Charles  R.  Pratt 
and  H.  F.  J.  Porter. 
In  its  original  form, 
this  transmission  is 
now  used  on  many 
battleships  of  the 
different  navies  of 
the  world.  Because 
of  its  ability  to  im- 
part a  very  large 
number  of  speeds, 
it  has  been  found  excellent  for  re- 
volving turrets  and  for  maneuver- 
ing guns  which  have  to  be  trained 
upon  an  enemy's  ship,  dashing  here 
and  there  over  a  zig-zag  course. 

The  large  number  of  speeds  is 
obtained  in  this  manner:  The 
pump  cylinders  of  the  system 
are  always  driven  around  at 
the  constant, 
full  speed  of 
the  engine. 
The  collar  of 
the  pump  pis- 
tons is  pivoted 
about  the  diameter  and  remains  station- 
ary. With  the  collar  in  the  "dead"  posi- 
tion, the  pistons  cannot  reciprocate  and 


Why  Gears  Are  Unnecesstuy 

The  oil  bctwcpn  the  hydraulic  pump  and  the 
motors,  being  imcom|>f  emible,  furnu  a  rigid  gearing;  < 
which  takes  the  place  of  the  clutch,  change-Kear. 
differential  and  brake.  To  start,  the  driver  throws 
over  the  controlling  lever  to  full  speed.  The  auto- 
mobile gains  speed  gradually  and  without  the 
Mightrst  jrrk.  This  is  accomplished  by  an  attach. 
ment  which  permits  the  pump  collar  to  incline 
slowly  as  the  automobile  runs  taster.  Should  the 
automobile  be  stopped  abruptly,  the  collar  is 
immediately  brought  back  to  its  neutral  position 
and  the  engine  power  is  shut  off  automatically 


no  oil  is  pumped  over  to  the  hydraulic 
motors.  But  begin  to  tip  this  collar,  and 
back  and  forth  go  the  pistons,  forcing 
streams  of  oil  into  the  motors. 

The  more  the  collar  is  tipped,  the 
greater  is  the  amount  of  oil  forced  over. 
To  take  up  this  oil  and  to  send  it  back 

again  into  the  pump 
chambers,  the  pis- 
tons of  the  two 
motors  start  recip- 
rocating. In  other 
words,  since  the 
motor  collars  are 
stationary,  the  con- 
stant-stroke motor 
pistons  start  turn- 
ing. 

The  motor  cylin- 
ders that  revolve 
are  connected  with 
the    rear  driving 
wheels.    The  rate 
at  which  the  cylin- 
ders rotate  depends 
upon  the  quantity 
of  oil  they  handle  in 
a  given  time.  Since 
this  quantity  is  in- 
creased by  tipping 
the  pump  collar,  it 
is  obvious  that  the 
speed  of  the  auto- 
mobile is  made  to  pick  up  by  the 
same  means.    Thus,  the  three- 
speed  change-gear  now  generally- 
used  can  be  substituted  by  a  fluid 
gear  capable  of  producing  any 
speed  whatever,  depending  upon 
the  exceedingly  large  number  of 
angles  at  which  the  pump 
collar  can  be  tipped. 

When  turn- 
ing a  corner, 
the  difference 
in  the  rotation 
speed  of  the 
rear  wheels  is 
taken  care  of  by  more  oil  going  over 
into  the  motor  connected  with  the 
outer  wheel. 
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Glaze:  An  Old  Winter  Foe  with  a  New  Name 


Sleet  storms  will  hereafter 
be    called    glaze  storms 


It  hai  be«n  with  tu  sinc« 
tb«  becinning  at  time, 
but  It  waa  only  a  year 
aco  ibat  it  obtiuoed  it* 
chriatenins  froin  the 
U.  S.  Weather  Bureau 


1AST  winter  a 
new  weather 
word  made  its 
bow  in  the  daily  press 
— "glaze."  Occur- 
rencesof  "glaze"  were 
frequently  reported, 
and  some  of  the  visi- 
tations of  this  atmos- 
pheric phenomenon 
occasioned  damage  to 
the  extent  of  thou- 
sands of  dollars. 

In  previous  years 
the  newspapers  called 
it  "aleet"  or  "ice"  or  "silver  thaw."  Glaze 
forms  when  rain  is  turned  to  ice  by  the  low 
temperature  of  the  objects  upon  which  it 
falls.  Here  are  some  results  of  actual 
measurements.  A  twig  3-16  inch  in  diam- 
eter has  been  found  to  measure  .with  its 
ice  coating  nearly  two  inches  in  diameter. 
One  case  is  reported  in  which  an  ice- 
coated  elm  twig  about  six  inches  long, 
broken  from  the  tree,  weighed  15i^ 
ounces.  This  was  about  five  hundred 
times  the  weight  of  the  twig  alone.  The 


Beautiful — But  Destructive 

Tlie  branches  of  trees  and  Khrubs  become  encased  in 
glaze,  until  the  whole  landscape  resembles  fair>-land 


Heavy  as  Lead 

Not  only  branche<i,  but 
trlcRrapii.  Irleplione 
and  rU-tlric  wirfs  brr.ik 
under  the  lu-avy  load. 
Tli<*  deix'sit*  rcat-li  re- 
markable dimensions 


coating  on  a  slender 
telephone  wire  may 
attain  a  thickness  of 
two  inches  and  up- 
wards. Indeed, cases 
are  recorded  in  which 
the  combined  thick- 
ness of  ice  and  snow 
on  such  a  wire  reach- 
ed the  enormous  di- 
ameter of  ten  inches. 
No  wondfr  huiidrfds 
of  miles  of  wire  and 
thousands  of  poles 
sometimes  go  down 
when  glaze  occurs  on  an  extensive  scale. 

But  why  "glaze"?  Thb  word  was  in- 
troduced by  the  Weather  Bureau  over  a 
year  ago,  because  a  distinctive  name  was 
needed  for  these  ice  deposits.  The  elec- 
trical industries  had  fallen  into  the  way  of 
calling  this  formation  "sleet."  But 
"sleet"  means  something  different — or 
rather  several  things.  This  word  is  ap- 
plied by  some  people,  especially  in  Eng- 
land, to  falling  snowflakes  mingled  with 
rain.    Now  it  must  give  way  to  "  glaze." 
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Making  Millions  Out  of  Bubbles 

Huge  profits,  undreamed  of  yesterday,  are  now 
obtained  from  the  dump  pile  of  low-grade  ores 

By  George  Merriman  Oaks 

MsDAging  Editor  of  the  Popular  Science  Monthly 


MILLIONS  are  at  stake  in  lawsuits 
brought  about  by  infringement  of 
the  froth  flotation  patents.  Clear- 
ly, they  must  be  very  important  patents. 
In  truth,  they  are 
the  basis  of  a  great 
industrial  achieve- 
ment. In  one  mine 
alone  the  flotation 
method  increased 
the  daily  output  of 
zinc  by  200,000 
pounds;  in  another, 
the  daily  increase 
in  copper  was 
120,000  pounds. 
The  adoption  of 
froth  flotation  by 
the  five  leading 
porphyry  mines  of 
the  United  States 
would  mean  a 
yearly  saving  of 
$17,000,000. 

What  is  froth 
flotation?  Nothing 
but  the  industrial 
utilization  of  bub- 
bles. Who  would 
believe  that  bub- 
bles could  be 
turned  to  money- 


Why  Doesn't  He  Sink? 

This  watrr-spidrr  floaU.  not  because  he  U  ao  liiclit, 
but  bccaiue  of  surface  triuion.  With  a  little 
care,  a  needle  can  be  floated  in  the  same  way 


yes,  millions?  And  to  think  of  ap- 
plying such  ethereal  objects  as  bub- 
bles, whose  greatest  achievement  has 
always  been  to  ^row  a  little  bigger  and 

then  burst,  to  an 
industry  like  min- 
ing! 

It  seems  as 
though  Nature's 
most  precious  gifts 
are  often  hedged 
about  with  thorns 
so  prickly  that 
ceaseless  labor  is 
necessary  to  obtain 
them.  We  find  cop- 
per combined  with 
sulphur  as  copper 
sulphide.  Further- 
more, the  sulphide 
is  shaken  up  with 
all  sorts  of  worth- 
less mineral  mat- 
ter, such  as  sand 
and  limestone,  un- 
til it  seems  hope- 
lessly hidden  from 
man's  reach.  The 
same  is  true  of  the 
other  base  metals, 
zinc  and  lead. 
The  useless  matter 

Wet  Wet 


Not 
wet 


Not 
wet 


wet 


KepcUed  Depending  on  Their  WtUicss 


only  onr  of  Attraction  of  two  bodies  wet  by  ■ 

!    Pri-.*urcon  liquid.    Prrssurc  is  the  same  at  all 

n  that  points    indicated    by    dotted  line, 

Hcht  namely,  that  of  the  outside  atmos- 

<T  phcre.    Prrssurc  is  less  in  the  liquid 

ly  between  the  bodies  and  above  the 

Oclow  dotted  linp.    Therefor*,  the  atmos- 

itlBos-  ptirric  pressure  outside  pualtes  the 

prM.  t)odir5  totvnrd  each  other.   The  liquid 

!■  ly  ri'»'-5  hotwei  n  the  txtdies  due  to  tb« 

Ucly  principle    ot     capillary  .itlractioa 
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found  in  conjunction  with  the  sulphides  of 
lead,  copper  and  zinc,  is  referred  to  as 
gangue.  Concentration  is  any  process 
ol  separating  the 
valuable  metal 
from  the  worthless 
£angue. 

The  simplest  meth- 
od  of  concentration 

is  hand-shaking.  We 

all  remember  our  old 

American  history 

which    contained  a 

picture  of  a  flannel- 

ahirted  Forty-Niner 

"panning  out"  gold 

from  one  of  Calif or- 

aia's  rivers.   He  used 

an  ordinary  dish-pan, 

and    by    a  careful 

shaking,  slopped  the 

water    and  gangue 

over  the  sides,  the 

metal  being  allowed 

to  settle. 


concentrates 


The  Interior  of  a  Single  Cell 


The  pulp,  ctynsiitiriK  of  «ulphi(lr!i,  Kangui?,  water 
and  oil.  is  violently  agitated  by  tlie  impeller. 
From  this  chamber,  it  passes  into  the  flotation 
box  or  spiLzkaatrn.  The  fruth,  brarinR  the 
metal,  ia  floate<l  over  the  lip  and  the  wurthlesa 
gangue  i»  then  allowed  to  sink  to  the  bottom 


Various  Methods  of  Concentration 

Hand-shaking  has  long  since  been 
superseded  by  mechanical  methods,  some 
of  which  treat  the  ores  wet,  and  8om# 

dry.  Both  take  ad- 
vantage of  the  dif- 
ference in  specific 
gravity  of  the 
gang^ue  and  of  the 
metal.  In  the  dry 
method,  a  current  of 
air  is  used  to  blow 
away  the  lighter 
gangue,  lea^'ing  the 
heavier  minerals  on  a 
flat  corrugated  sur- 
face. In  the  wet 
methods,  the  ore 
passing  through  a 
stream  of  water  sepa- 
rates into  two  parts, 
the  metals  sinking 
and  the  gangue  being 
washed  away. 

But  now  comes  a 


tikasten  or 
flotation  box 
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The  Metal-Laden  Froth  After  Running  the  Gantlet  of  Agitation  Cells 

Th<  fr-r^  lanf  throucU  two  aglcaiion  boxf«  hrforp       liox    I'tuni        tli<-  |iiil].  p.i--!  -  in       MTi-inil  'pit  r- 


tlir  fir»i  mnr«>ntr.ttr 

llr.  Thr  remainiriR 
'  thr  thirti  .iRil.itiAn 


Ic.i'trn.  -'>  i>u  iliAvn  ttiroiicli  llir  ni.ii-hili''  _!'» 

ill*'  ^iiirto  nili  ^pl^/k.1•■^l•n  I)<-i  li.iic-  'rni"  V". 
14  It-nvt-    tin-    nun  >>iiir  .1-  liiilinu  itt')((«r  I'l*-! 
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process  >vhich  practically  reverses  the 
long-used  wet  method  of  concentration. 
Instead  of  sinking  the  sulphides,  they  are 
induced  to  float  and  the  gangue  is  allowed 
to  sink.  Flotation  is  the  term  applied  to 
this  revolutionary  method. 

The  history  of  flotation,  like  that  of  most 
great  industrial  processes,  is  not  centered 
around  any  one  man.  Its  development, 
though  rapid,  has  involved  a  long  list  of 
patents  taken  out  by  a  large  number  of 
American  and  foreign  metallurgists. 

The  first  patent  which  even  suggested 
the  process  now  known  as  flotation  was 
obtained  in  1860  by  William  Haynes. 
He  knew  that  sulphides 
would  stick  to  oil  and 
in  a  crude  way  tried  to 
use  this  principle  in  separat- 
ing the  metal  from  the 
gangue.  He  was  followed 
by  Bradford,  whose  method 
involved  surface  tension 
concerning  which  I  shall 
speak  later. 

The  Floating  Spider 

The  underlying  principles 
governing  flotation  are  too 
theoretical  to  admit  of  satis- 
factory explanation. The  how 
is  more  easily  explained  than 
the  why.  Have  you  never  ob- 
served the  trim  little  water 
spider  go  skating  across  a  pool  with  the 
greatest  ease  and  agility?  And  did  you 
make  the  mistake  of  believing  that  he  was 
floating  simply  because  he  is  so  light? 
Then  try  floating  a  needle  on  the  surface 
of  a  glass  of  water.  It  can  easily  be  ac- 
complished and  you  will  note  that  the 

I much  heavier  needle  seems  to  lie  in  a  sort 
of  depression  in  the  surface  of  the  water 
and  does  not  readily  become  wet.  This 
is  due  to  surface  tension,  supposed  to 
play  an  important  role  in  flotation. 
In  surface  tension  we  have  a  tendency 
on  the  part  of  a  liquid  to  act  somewhat 
like  an  elastic  skin,  trying  always  to  con- 
tract to  the  minimum  area.    A  drop  of 
water  does  its  best  to  shape  itself  into  a 
neat    little    round    sphere    instead  of 
spreading  out  over  a  large  surface.  But 
^  this  is  only  on  surfaces  which  water  does 
*\ot  wet.     In  contact  with  paraffined 
•paper,  for  instance,  it  maintains  the  drop 
9||un;  on  the  other  hand,  it  quickly  sinks 


into  the  meshes  of  a  piece  of  blotting 
paper.  If  a  needle  is  perfectly  clean,  it  will 
sink;  if  it  is  greasy,  it  can  be  made  to 
float.  The  explanation  involves  two 
phenomena,  surface  tension  and  adhesion. 

Surface  Tension  Is  a  Force 

Surface  tension  would  at  first  give  the 
impression  that  an  actual  film  or  skin 
were  stretched  over  the  surface  of  the 
liquid.  In  reality,  the  needle  is  supported 
by  a  force  and  not  by  the  water  itself. 
This  is  proved  when  the  needle  sinks — 
the  water  cannot  hold  it  up. 

There  exists  between  the  molecules  of 
any  body  an  attraction 
which  holds  them  together. 
At  the  surface  of  a  body  of 
water,  the  top  layer  of 
molecules  lacks  an  attrac- 
tion from  the  outside.  This 
lack  is  compensated  by  a 
greater  attraction  from  be- 
low and  from  the  sides.  Thus 
a  horizontal  stretching  is 
produced  —  called  surface 
tension. 

This  force  can  be  readily 
upset  by  bringing  about  an 
attraction  from  above  so 
that  the  attraction  of  the 
top  layer  of  molecules  will 
be  more  nearly  equal  in  all 
directions. 
Now,  water  molecules  are  attracted  by 
iron;  consequently  a  clean  needle  be- 
comes wet  if  brought  into  contact  with 
the  water.  But  water  molecules  are  not 
attracted  by  grease;  and  so  a  greasy 
needle  does  not  become  wet — which 
means  that  a  tiny  film  of  air  remains 
around  the  needle;  and  the  molecules  in 
the  top  layer  of  water  are  still  attracted 
in  a  horizontal  direction  (surface  tension) 
so  that  the  needle  cannot  sink. 

Sulphides  are  not  readily  wet  by  water. 
If  criished  into  finely  divided  particles, 
they  tend  to  float  because  of  surface  ten- 
sion. Gangue,  on  the  other  hand,  is 
easily  wet  by  water;  consequently  it 
sinks.  This  may  be  termed  film  flotation 
as  distinguished  from  the  newer  and  far 
more  efficient  bubble  method  known  as 
froth  flotation. 

A  Bubble  Bursts  by  Crushing  Itself 
Consider  the  surface  tension    of  a 
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A  Bubble  Bursts  by 
Crushing  Itself 

It  is  believed  ttiat  iiurface 
tension  acUs  like  a  rubber 
membrane  over  the  bubble, 
constantly  rxertinx  an  in- 
ward pressure  which  tinall)* 
results  in  its  cotlaiwe.  That 
tension  i-i  reduced  by  the 
addition  of  a  delicate  film  of 
oil  or  ot  her  viscous  ^^u  balance 
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bubble.  Surface  tension,  as  just  de- 
Krib«d,  applies  to  a  level  water  surface. 
The  surface  of  a  quiet  body  of  water  is 
Alw-a>'3  level  since  the  tendency  is  to  re- 
duce the  area  to  a  minimum.  The  same 
holds  good  in  the  case  of  rain  drops  and 
bubbles.  A  drop  of  water  falling  through 
the  air  becomes  spherical  since  the 
sphere  is  the  figure  of  least  surface  for  a 
g;iven  volume.  A  bubble  also  assumes  the 
spherical  form  for  the  same  reason. 

It  would  at  first  seem  that  some  in- 
terior force  causes  the  bubble  to  burst  or 
explode.    This  is  not  so,  if  the  prevailing 
theories  are  correct.    It  is  believed  that 
the  surface  tension  acts  like  a  rubber  skin 
over  a  bubble,  constantly  exerting  an 
insrard  pressure  which  finally  results  in 
the  collapse  of  the  bubble.    If  now  we 
reduce  this  tension,  the  bubble  will  exist 
much  longer.    For  this  purpose,  oil  is 
added  to  the  water  containing  the  sul- 
phides and  gangue,  but  in  very  small 

quantity.   

There  f 
was  an  ear- 
lier process 
using  as 
much  as 
three  tons 
of  oil  to  a 
ton  of  ore. 
In  1898.  F. 
E.  Elmore 
invented 
the  so-call- 
ed bulk-oil 


process.  Strictly  speaking,  it  was  not  a 
flotative  process  at  all,  the  object  being 
to  recover  the  sulphides  by  using  a  very 
large  quantity  of  heavy  oil.  The  buoy- 
ancy of  the  oil  was  the  sole  agent  in 
floating  the  metals.  Sulphides,  being 
wetted  by  sufficient  oil  to  overcome  the 
effect  of  specific  gravity,  traveled  upward 
into  the  oil  layer,  and  were  consequently 
floated. 

How  the  Army  of  Bubbles  Work 

In  the  froth  flotation  process  only  the 
faintest  trace  of  oil  is  used.  Briefly,  the 
ore  pulp,  consisting  of  finely-ground  ore 
particles  suspended  in  a  large  quantity  of 
water,  is  brought  into  contact  with  a 
minute  quantity  of  oil.  Through  agita- 
tion, countless  tiny  bubbles  are  formed 
which  carry  the  mineral  particles  to  the 
surface  with  them,  forming  a  dense  froth 
several  inches  in  thickness.  The  gangue 
sinks  and  is  allowed  to  go  to  waste. 

 ^  Injecting 

bubbles  in- 
to the  li- 
quid by 
means  of 
compressed 
air  has  been 
tried  gener- 
ally  with 
less  success 
than  when 
the  hubbies 
are  formed 
within  the 


rkM«  hr  ClMUtM  Y.  CWjrVxj 


At  left:  Cmylic  acid  froth.  In  this  case  the  agi- 
Lator  has  hirm  flopped  and  the  bubbles  arc 
brcinntnc  to  coalesce.  They  .irr  Urge  and  thin- 
filmetl.  .At  richt  i*  shown  a  pine  oil  froth,  which 
Dfnaitv  has  irnull  bubblrs.  After  the  impeller  has 
ceawcd  its  action,  the  Irotb  coalesces  into  a  scum 


Increasing  the  Lifting  Power  of  Bubbles  with  Oil 

Abcivr  an'  iliown  bubbk's  of  pine  oil  froth,  to  which 
are  u'lherinK  particK')>  of  rji^Mtfritr  (the  oxidi'  of 
tin).  Pine  oil  is  one  of  the  Ix  -it  n'l"  lor  tlotiitinn 
puriKis4-«,  but  it  is  costly.  The  crro^iole*,  crmlo 
petroleum,  and  the  coal  tar  oils  have  favor,  «onie> 
times  with  the  addition  of  a  small  amount  of  pinv  oil 
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Froth  Flotation  Saves  Vast  Quantities  of  Base  Metals  Formerly  Wasted 


Myriads  of  glisteniag.  dancing  hubbln  come  aurg- 
ing  along  the  surface  of  the  liquid,  crowding  each 
other  in  their  effort  to  reach  tlic   top  with  their 

Precious  cargo  of  mineral  wealth.  When  Sulman. 
iclcard   and    Ballot   discovered    the   froth  process 


now  in  use.  there  was  at  Broken  HiU,  Auatralia, 
a  1 2,000,000-ion  hill  of  ore  which  could  not  be  re> 
covered  by  ordinary  methods.  This  ore  was  saved. 
When  this  issue  reaches  you,  apctrosiniately  40,000,000 
tons  will  have   been  treated  since  January  1917 


liquid  itself  by  violent  stirring.  The 
effectiveness  of  the  two  methods  depends 
upon  the  physical  characteristics  of  the 
ore. 

Even  when  the  mineral-laden  bubbles 
reach  the  surface  and  burst,  the  metal 
particles  are  not  allowed  to  sink  because 
the  bubbles  directly  underneath  continue 
to  buoy  them  up. 

The  floating  of  sulphides  is  greatly 
assisted  by  adsorption,  which  may  be 
briefly  defined  as  the  tendency  of  gases 
or  dissolved  substances  to  cling  to  the 
surfaces  of  solid  bodies.  This  results  in  a 
relatively  high  concentration  of  the  gas 
or  solution  at  the  place  of  contact.  The 
tiny  particles  of  gas  attach  themselves 
to  the  solid  particles,  like  barnacles  to  the 
hull  of  a  boat.  This  film  of  gas  surround- 
ing the  ore  particles  does  not,  of  itself, 
possess  sufficient  buoyancy  to  raise  the 
heavy  mineral.  But  when  it  coalesces,  or 
combines,  with  a  few  of  the  surrounding 
bubbles,  the  weight  of  the  mineral  is  more 
than  offset  by  the  lifting  power  of  the 
bubbles,  and  it  comes  to  the  surface.  In 


this  way,  the  bubbles  "lay  to"  and  to 
gether  boost  an  ore  particle  to  the  top 

Carrie  Everson's  Contribution 

Adsorption  was  first  applied  by  Carrii 
Everson,  who  is  regarded  as  the  mothei 
of  ore  flotation,  though  she  never  received 
any  material  reward  for  her  discoveries. 
She  added  the  use  of  acid  to  the  processes 
already  developed  by  her  predecessors. 
In  her  process,  the  acid,  by  combining 
with  the  metal,  was  thought  to  liberate 
gas  which  attacked  the  ore  particles  and 
buoyed  them  up.  As  a  matter  of  fact,  the 
acid  gives  the  sulphides  a  clear  surface  to 
which  the  oil  will  adhere.  When  left 
standing,  the  ores  often  become  oxidized 
and  thus  hinder  the  action  of  oil  in  con- 
centration. 

For  years,  a  story  has  been  told  of  the 
accidental  discovery  of  flotation.  A  Miss 
Carrie  Everson,  a  sister  of  an  assayer  loca- 
ted in  Denver,  while  washing  some  dirty 
sacks,  in  which  concentrate  had  been  sent 
to  her  brother,  realized  that  the  grease 
and  ore  particles  floated  on  the  water, 
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and  subsequently  patented  her  discovery. 
So  the  story  ran.  Romantic,  indeed — 
but,  like  many  another  tale  of  the  begin- 
ning of  some  great  enterprise,  it  lacked 
the  verification  of  fact.  In  reality,  Mrs. 
Everaon  was  the  wife  of  a  doctor.  She  was 
a  good  chemist  and  her  discoveries  were 
the  result  of  laborious  experimentation. 

Potter  and  Delprat,  though  working 
independently,  devised  a  method  also 
involving  the  use  of  gas  in  adsorption. 
During  the  next  few  years,  the  names  of 
Froment,  Cattermole,  Wolf,  Elmore,  De 
Bavay,  McQuiston  and  Bradford  came 
into  prominence  through  their  efforts  in 
improving  upon  the  earlier  methods  of  ore 
concentration  by  flotation. 

But  not  until  Sulman,  Pickard  and 
Ballot  had  conjointly  nibbed  the  miner's 
lamp  which  evolved  modern  froth  flota- 
tion, did  the  colossal  outlines  of  this  djinn 
of  mining  appear  in  its  true  significance. 

These  men  were  experimenting  with  the 
Cattermole  process  which  used  oil  in  the 
proportion  of  from  for- 
ty to  one  hundred  and 
twenty  pounds  per  ton 
of  ore.  The  oily  metal- 
lic particles  collected 
in  clusters  and  then 
sank  from  sheer  weight. 

The  gangue  was  forced 

upward  by  streams  of 

water  and  floated  off. 

These  men  decided  to 

see  what  would  happen 

if  the  quantity  of  oil 

was  reduced  gradually 

to  the  vanishing  point. 
As  the  percentage  of 

oil  was  diminished,  the 

results  became  less  and 

less  satisfactory,  until 

the  process  failed  to 

work  at  all.    Then  to 

the  amazement  of  the 

experimenters,  upon 

stopping  the  agitation, 

m>Tiads  of  glistening, 

dancing  bubbles  came 

surging  along  the  sur- 
face of    the  liquid, 

crowding  each  other  in 

their  effort  to  reach 

the  top  with  their  pre- 
cious cargo  of  mineral 

wealth.    The  oil  had 


entirely  disappeared  from  sight  and 
touch.  Investigation  revealed  the  pres- 
ence of  the  oil  on  the  metal  particles  in  a 
very  thin  film.  The  bubbles  were  ex- 
tremely small  and  persisted  longer. 

At  Broken  Hill,  Australia,  where  the 
experiments  were  performed  under  the 
supervision  of  Sulman,  Pickard  and 
Ballot,  there  had  accumulated  about 
12,000,000  tons  of  ore  from  which  the 
metals  could  not  be  recovered  by  the 
ordinary  methods.  The  weight  of  gangue 
equalled  that  of  the  zinc  and  lead  min- 
erals present.  Therefore,  separation  by 
gravitation  methods  was  out  of  the 
question.  While  the  Cattermole  process 
would  recover  a  reasonably  large  percent- 
age of  these  metals,  the  newly  discovered 
froth  method  gave  unlooked-for  success, 
and  has  been  widely  used  ever  since. 


t; 


Q  Wcatcrn  Newvpaprr  Unioa 

A  weather  vane  made  from  bits 
of  metal  by  a  soldier  at  the  front 


Is  the  Wind  Right  for  Gas?  Look 
At  the  Trench  Weather  Vane 

HERE  are  weath- 
er vanes  galore  in 
the  trenches  and 
throughout  the  fight- 
ing area.  Many  of 
them  are  ornamental  in 
design  and  plainly  tes- 
tify to  the  skilful  fin- 
gers and  artistic  tem- 
perament of  some  of 
the  boys.  The  one 
shown  in  the  accom- 
panying illustration 
was  made  by  a  Cana- 
dian soldier  out  of  odds 
and  ends  of  metal.  It 
represents  a  cyclist  and 
answers  to  the  slight- 
est breath  of  wind. 

It  is  vitally  impor- 
tant that  the  soldier 
know  in  what  direction 
the  wind  is  blowing  or 
is  likely  to  blow;  for 
if  it  is  coming  from 
over  the  enemy's  camp 
there  is  danger  of  a  gas 
attack,  and  when  the 
gas  starts  over,  he 
has  only  from  twenty 
to  forty  seconds  in 
which  to  adjust  his 
gas  mask. 


Digitized  by  Google 


88 


Popular  Science  Monthly 


The  Stormy  Weather  Hat— It  Pro- 
tects the  Ears  and  Neck 

EAR  muffs  are  clumsy,  and 
for  this  reason  they  have 
always  been  unpopular,  even 
among  those  compelled  by  their 
outdoor   occupation   to  wear 
them  in  bitter  weather.  So 
Henry  Vaughan,  of  Mon- 
treal, Canada,  has  invented 
a  hat  with  a  soft  woolen  flap 
attached  to 
the  sweat- 
band.  This 
does  away 
with  the  ne- 
cessity for  the 
ear  muffs. 

The  woolen 
flap  fits  up 
into  the  crown  of  the  hat  when  not  in  use; 
but  when  the  wind  is  blowing  a  gale  or 
when  the  snow  flies,  the  wearer  of  the  hat 
pulls  down  the  flap  and  tucks  it  into  his 
upturned  coat-collar. 


of  deep  trenches.    Since  ordinary  auto- 
mobiles and  motorcycles  could  hardly 
charge  across  these  lands,  no  additional 
equipment  of  this  kind  will  be 
made  for  the  United  States  Army. 
During  Pershing's  campaign  in 
Mexico,  the  motorcycle 
played  an  important  part  as 
a   trustworthy  vehicle  for 
despatch  riders.   In  addition 
to  this  duty,  however, 
there    were  several 
motorcycles  equipped 
with  machine  guns. 
Plans  to  organize  a  com- 
pany of  motorcycle 
The  flap  is  shaped     machine  gun  operators 
to  fit  the  neck  and    were  never  carried  out. 
to  cover  the  car*   


Yesterday,    Invincible — ^To 
day,  Useless 

ARMORED  automo- 
XTl  biles  and  motorcycle 
machine-guns  are  follow- 
ing closely  upon  the  heels 
of  cavalry  in  the  present 
war;  they  are  speedily 
going  into  disuse.  There 
was  a  time  when  much 
was  expected  from  these 
swift-darting  steel  forts, 
for  theory  had  indicated 
that  no  infantry  would  be 
capable  of 
advance.  (  u 
ro:(k  I 


One  Movement,  and  Up  Goes  This 
Sturdy,  Collapsible  Ironing  Board 

A SINGLE  action  suffices  to  set  up  or 
to  fold  a  new  type  of  ironing  board,  all 
parts  of  which  are  securely  screwed  or 
hinged  together  so  that  they  cannot  be- 
come separated.    In  setting  up  the  board, 
the  hinged  central  support  is 
swung  downward,  requiring  but 
one  movement  of  the  hand. 
Although  the  board  is 
light  and  folds  up  com- 
pactly, it  is  firm  and  rigid 
when  in  use.  A  size  small- 
er than  that  illustrated 
is  made  to  flt  into  the 
modern  housewife's  kitch- 
enette.   When  not  in  use 
the  board  may  be  hung 
up  on  a  hook, 
the  flat  end  first. 
This  is  done  so 
as  to  prevent  the 
supports  from 
falling  down. 


ks  bulky  but  it 
lapses  after  the  man- 
of  n  foldinR  bed 


One  move- 
ment suf- 
fices to  set 
it  up,  ready 
for  use 


-'I'lnri, 
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Launching  a  Bridge-Pier  Caisson 

The  caisson  was  built  on  a  scow,  on  which  it  was  towed 
to  f)Osition  and  from  which  it  slid  into  the  water 


The  caisson  ready  to  be 
towed  out  to  its  final 
resting  place  as  a  sup- 
port for  one  of  the  con- 
crete piers  of  the  bridge 

/\N  interesting  en- 
AA  gineering  feat  was 
performed  recent- 
ly at  Manila,  P.  I., 
when  a  timber  caisson 
for  one  of  the  concrete 
piers  of  the  Jones  bridge 
was  launched  in  half 
an  hour. 

The  caisson  was  built  on  a  scow  which 
could  be  tilted  so  the  caisson  could  slide 
off  into  the  water  and  be  towed  to  its  loca- 
tion where  it  was  to  be  simk  and  the  con- 
crete pier  built  inside  of  it.  The  caisson 
was  100  feet  long,  35  feet  wide  and  36 
feet  high,  longer  and  wider  than  an  ordi- 
nary city  house.    Three  feet  above  the 


The  scow  was  divided  by  a  bulk- 
head so  that  water  could  be  ad- 
mitted into  one  side  to  make  the 
scow  list  as  the  caisson  slid  off 


The  only  lines  neces- 
sary were  those  to  keep 
the  caisson  from  float- 
ing down -stream  and 
the  towing  lines 

lower  edge  of  the  caisson 
was  a  4-inch  calked  plank 
floor  sup|>orted  by  in- 
verted timber  trusses, 
which  in  turn  rested  on 
timber  sills  bolted  to  the 
upper  edge  of  the  con- 
crete walb.  The  floor 
and  trusses  were  designed 
to  withstand  water  pressure  during  flota- 
tion. When  all  was  ready,  the  valves  on 
the  midstream  side  of  the  scow  were 
opened.  When  the  caisson  began  to  slide, 
the  scow  was  pushed  from  underneath 
the  structure.  It  was  manned  at  once 
and  sunk  by  opening  valves  in  the  eight 
compartments  into  which  it  was  divided. 


Twenty-three  minutes  after  opening  the 
valves,  the  list  was  fifteen  dcgrce- 
and  Uie  caisson  slid  into   the  water 


E>ue  to  the  low  center  of  gravity  the  cais- 
son righted  itself  quickly  and  finally  rested 
on  an  even  keel  in  eight  feet  water 
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Equip  Your  Automobile  with  the  New  Access- 


Wirc 
scrtcd 
between  the  intake 
manifold  and  the 
cylinders  act  as  gas 
engine  fuel  savers. 
Complete  vaporiza- 
tion is  thus  secured 

A  folding  automo- 
bile door  is  said  to 
have  many  advan- 
tages over  the  old 
style.  When  it  is 
cloAcd  the  folding 
door  is  as  safe  as  any 

Gasoline  opening 


A  safety  lock  which 
locks  the  shifter 
rods  on  top  of  the 
transmission  case  so 
that  the  gears  can 
not  be  thrown  into 
mesh  and  the  car 
started  without  the 
owner's  orders. 
Note  the  location  of 
the  key  hole.  The 
lock  can  be  made  to 
fit  any  of  the  mod- 
cm  clutch  systenns 


Air  "tube 

float 

GasaWne 

An  atomizing  carbu- 
retor primer  to  make 
the  engine  start 
easily.  Air  breaks 
up    the    liquid  fuel 


ones  and  It  Will  Do  Almost  Anything  for  You 


A  windshield  with 
aprao  for  tn«  mo- 
torcycle, affords 
complete  protectioa 
for  the  driver  and 
prevents  any  back- 
draft.  The  shield 
can  be  easily  dis- 
connected, yet  it 
win  stand  the  most 
violent  vibratioa 
without  breaking 
Cram  its  fastenings 


Operating  a  washing  machine  by  applying 
a  crank  and  pulley  to  the  crankshaft. 
It  only  takes  a  moment  to  attach  them 


AS 


sociflTION 


i  H 


At  left  and  above 
is  a  slotted  fan- 
shaped  headlight 
glare  dimmer.  The 
light  rays  arc 
thrown  to  the  top 
of  the  reflector  and 
then  deflected 
downward  and  out 


I  Cold  chib^l 
Air  pipe 


0>l  sr\6 
phite 


Lubricating  springs 
by  forcing  oil  be- 
tween the  leaves 
under  air  pressure 


The  unusual  body,  shown  above,  carries  all 
equipment  necessary-  to  repair  damaged  or 
HTecJced  automobiles  quickly  on  the  road 


The  g  rmy  truck,  at  right,  has  two 

rjrff»fri-  eplcd  one  above  the  other,  to 

nm  k>aded   in   hot  weather 
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The  Latest  Appliances  Which  Will  Help 


Why  not  grind  your  feed  by  applying  a 
shaft  and  pulley  to  the  crankshaft? 

Screw -cop 


A  portable  track,  resembling  an  or- 
dinary tire  chain,  when  placed  un- 
der a  rear  wheel ,  enables  your  car  to 
extricate  itself  from  mud  or  sand 
with  the  power  from  its  own  engine 


Metal  ferrule 

Crimps  to  hold  \ 
ferrule  in  place 


Grease 
~\  chamber 


A  light  provided  with  a 
reel  of  cord  can  be  car- 
ried to  the  rear  of  the  car 


post 


5h«it 


Swedish  stee 
Wire 


Wood  WocK 
forced  in  under  pres 
to  h old  . Wires  in  jJlac 


Cylinder  Wfl 
head  remov 


Carbon 


A  new  grease  cup 
with  non-stripping 
threads,  has  a  cen- 
tral   guiding  post 


A  carbon -removing  brush  of  stiff  ste 
wires  held  in  place  by  a  wood  pluj 
It  is  operated  through  the  spark -pli 
hole  or,  more  conveniently,  throug 
the  cylinder  head,  to  clean  the  entii 
explosion  chamber.  The  loosened  cai 
bcnn  is  then  blown  out  in  the  usual  wa 


This  sharp-pointed  clamp  is  a  protection 
against  thieves.  It  is  closed  by  a  lock 
near  the  rim.    The  other  end  is  hinged 


Metallic  shipping  shoes  for  automobiles,  which  hold 
the  rear  tires  off  the  floor  and  at  the  same  time  " 
hold  the  car  securely   in    its   moored  position 
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Your  Automobile  Into  the  Super-Efficient  Class 


Contractors  are  attaching  rear  cars  to  their  motorcycles 
to  carry  a  complete  line  of  tools  and  equipment. 
Tardve-foot  lengths  of  pipe  can  be  accommodated 


1  ner 


Behold  the  new  form  of  hat  for 
women,  which  makes  goggles 
unnecessary.  The  simple  peak 
device  deflects  the  air  currents 


To  cylinder 
I 

Outer  shoe 
Inner  tube 


fill  with 
Qtssoiirie 

Lubricator 


A  nan  -  puncture 
Imer  for  pneu- 
matic tires.  Steel 

Mctkxu  are  used  Gasoline  down  into  Woai 
between  the  cas-  chamber  lof  itarling 
mg  and  the  tube 


Carbureter 
float  chamber 


A  new  steering  ik-vicc 
makes  use  of  slidini;  bars, 
distance  bar  and  ^-tatidii- 
ary  worm  gear  mounted 
on  the  axle   of  the  car 


A  lubricating  cup  for  gaso- 
line is  used  in  starting  a 
motoro'de  using  kerosene 


In  Grand  Rapids,  motor-trucks  will  thaw  out  frozen 
hydrants  this  winter.  Steam  boilers,  mounted  in 
the  position  shown   above,  will  do  the  thawing 

9fl 


So  that  you  can  ride  over  a  curbing  in 
your  automobile,  two  boards  arc  at- 
tached to  string  pieces,  the  top  one 
being    supported     by     the  curbing 


94 


Popular  Science  Monthly 


reached  the  fourth  car  it  would  bi 
rendered  quite  harmless. 

The  principle  is  being  put  to  practica 
use  on  the  Great  Central  Railroad,  ir 
England.  BufRng  rods  attached  to  pow 
erful  springs  are  being  used  with  success 


The  spring-operat- 
ed buffers  perform 
the  same  function 
as  shock  absorbers 


The  rods  are  strong 
enough  to  with- 
stand a  colliding 
blow   of   112  tons 


Preventing  Cars  from  Telescoping  by 
Means  of  Collision  Buffers 

IN  many  railroad  accidents  the  amount 
of  destruction  of  life  and  property  ia 
considerably  increased  by  the  telescoping 
of  the  cars,  one  into  the  other.  Due  to 
the  very  rigidity  of  the  cars,  the  force  of 
the  impact  which  meets  the  first  car  is 
transmitted  to  those  following. 

This  is  due  to  the  lack  of  suitable 
cushioning  apparatus  between  the  cars. 
If  some  sort  of  workable  absorber  were 
placed  near  the  coupling,  the  shock 
of  the  collision  would 
be  diminished  as  it 
traveled  along  the 
line.  The  first  device 
would  take 


It*s  a  Land  Torpedo  and  It  EslU 
Barbed  Wire 

THE  land  torpedo 
illustrated  below 
is  the  interesting 
wartime  invention 
of  Henry  E.  Elrod, 
of  Dallas,  Texas. 
It  has  been  designed 
to   travel   on  land, 
under  the  control  of 
an  operator  who  may 
remain  at  a  compara- 
tively safe  distance 
from  the  enemy.  The 
torpedo  is  cauced  to 
advance,  and  turn  to 
left  or  right,  as  cir- 
c::mstancc3  may  re- 
quire, by  the  manipu- 
lation of  an  electric 
switch.  The  explosive  charge  isinthe  head. 

Electric  current  is  supplied  to  the 
motor  in  the  torpedo  through  the  operat- 
ing and  control  cable.  This  cable  is 
wound  on  a  drum  and  paid  out  as  the 
torpedo  advances.  The  caterpillar  method 
of  locomotion  is  employed. 

When  the  nose  of  the  torpedo  encoun- 
ters barbed  wire  entanglements,  the  oper- 
ator immediately  causes  its  steel  wire- 
clipping  jaws  to  gnash,  cutting  an  opening 
large  enough  for  the  head  of  the  torpedo  to 
force  its  way  through.  The  shape  of  the 
torpedo  is  similar  to  that  of  the  bow  of  a 

vessel,  so 


Wiring 


Electric  current 
distributor 


tx  plosive 
charge  cor>tainer 

Wire 


Drum 


up  a  por- 
tion of  the 
blow  and 
the  second 
would  take 
up  still 
more.  By 
the  time  the 
concussion 


^.  Electro-magnet  ^Caterpillar 

oteermg  wheel        Control  cable 

An  electric  switch  controls  the  movement  of  the  land  torpedo  and 
acctirately  guides  it.  The  operator  remains  at  a  safe  distance  away 


that  the  op- 
ening in  the 
barrier  will 
be  enlarged 
as  the  tor- 
pedo goes 
forward.  Its 
sides  are 
perfectly 
smooth.and 
entirely  free 
from  pro- 
jections. 
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The  Miniature  Farms  and  Vine- 
yards of  France 

ON  the  islands  of  Re  and  Oleron, 
near  La  Rochelle,  France,  are 
found  the  smallest  farms  in  the  world. 
Some  of  them  are  only  one  or  two 
square  yards  in  area,  yet  these  tiny 
domains  are  carefully  planted  with  a 
variety  of  crops,  even  including  vine- 
yards. The  soU  is  extremely  fertile. 
The  repeated  subdivision  of  estates 
among  heirs  and  the  dense  population 
of  the  islands  explain  the  existence  of 
these  Lilliputian  properties. 
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Light  Your  Gas  with  Electricity— 
It  Saves  Waste 

invention  recently  patented  by 
Frederick  C.  Gutenberger,  of  Sacra- 
mento, Calif.,  seeks  to  do  away  with  the 
use  of  matches  for  lighting  the  gas  in 
range  burners.   The  device  consists  of  an 
electric  battery  or  other  soured  of  elec- 
tricity, one  pole  of  which  is  connected 
with  the  top  plate  of  the  range.  A 
■wire  connects  the  other  pole  with  a  coil 
-  to  the  other  end  of  which  is  attached  a 
wire  of  convenient  length,  ending  in  a  pin. 
The  wire  going  through  the  pin  is  in  firm 
contact  with  a  copper  tip,  somewhat 
smaller  in  diameter  than  the  end  of  the 
pin  into  which  it  is 
t9crewed.    When  the 
gas  Is  turned  on  and 
the  burner  touched 
for  a  moment  with 
the  copper  tip  of  the 
pin,  a  spark  will  be 
formed  by  the  closing 
and  breaking  of  the 
dectric   circuit,  and 
the  gas  will  be  ignit- 
ed at  once. 

The  coil,  enclosed 
in  a  protective  box, 
b  fastened  to  a 
small  board,  which 
may  be  hung  upon 
the  wall  near  the 
range.  A  small  hook 
screwed  into  the 
board  will  accommo- 
date the  lighting 
pin  when  it  is  not 
in  use. 


The  concrete  box  safegiiards  the  tree  and  very 
much  enhances  the  beauty  of  the  street 

Concrete  Flower  Boxes  to  Protect 
Exposed  Tree  Roots 

WHEN  Marengo  Avenue  in  Pasadena 
was  extended  recently,  the  grading 
incidental  to  the  paving,  left  a  lot  of  fine 
old  pepper  trees  with  some  of  their  roots 
"high  and  dry."  In  fact,  the  exposure  of 
the  roots  was  so  great  that  the  city 
forester  feared  that  the  trees  might  be 
killed  or  their  health  seriously  impaired. 

Accordingly,  to  insure  the  safety  of  the 
trees,  concrete  boxes  were  built  round  the 
trunks  and  were  then  filled  with  rich  earth. 

Plants  with  beautiful 
foliage  were  after- 
ward set  in  the  boxes. 


To  light  gas  with  a  match  is  slow  com- 
pctfed  with  the  swiftness  of  electricity 


Mr.  Chinaman 
Must  Have  His 
*Melican  Cigarette 

TEN  years  ago  we 
exported  four 
hundred  million  cig- 
arettes to  China, 
which  is  an  average 
of  about  one  cig- 
arette a  year  for  each 
Celestial.  This  year 
there  has  already 
been  an  average  of 
ten  cigarettes  export- 
ed to  each  Chinaman, 
or,  in  round  figures, 
four  billion  American 
cigarettes.  Last  year 
our  exports  in 
cigarettes  alon© 
reached  the  twelve 
million  dollar  mark. 
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TheElectric  Floor-Scrubber-  It  Saves 
Human  Energy 

IN  a  certain  office  building  in  Chicago, 
where  fifty-six  thousand  dollars  a  year 
had  been 
spent  for 
floor  cleaning 
by  the  hand 
method,  the 
electric  floor 
scrubber,  11- 
lus  trated 
here,  has  cut 
the  cost  of 
the  work  in 
half. 

The  elec- 
tric scrubber 
is  divided  in- 
to two  parts 
— the  scrub- 
bing machine 
proper  and 
the  wheeled 
mop  and 
wringer. 


the  drum  mounted  beside  the  motor. 
The  gear  connecting  this  drum  with  its 
motor  lets  out  the  cable  in  such  a  way 
that  no  slack  wires  lie  loose  on  the  floor. 
The  mopping  machine,  which  like  the 

scrubber,  is 
the  invention 
of  George  W. 
Meyers,  a  me- 
chanical and 
electrical  en- 
gineer of  Chi- 
cago, is  even 
simpler  in 
construction. 
It  is  wheeled 
along  behind 
the  scrub- 
bing machine 
and  by 
means  of  a 
duplex  plun- 
ger, it  sucks 
up  the  dirty 
water  and 
powder. 


The  motor-driven  scrubber  washes  the  Hoor,  while  the  mop 
sucks  up  the  dirty  water  and  deposits  it  in  the  tank  at  the  rear 

the  Rotted 


The  operator  of  the  machine  plugs  the 
electric  cable  leading  to  the  machine 
motor  into  a  socket  on  the  wall.  With 
the  turning  of  the  controller  near  the 
guide  handles,  the  mo- 
tor spins  around,  turn- 
ing the  eight  weighted 
brushes  around  with  it. 
Powdered  soap  and  wa- 
ter from  special  holders 
are  sprinkled  in  the  de- 
sired quantities  just 
ahead  of  the  brushes. 

The  scrubbing  ma- 
chine is  driven  by  its 
own  power.  The  motor 
connects  with  the  driv- 
ing wheels  by  a  worm 
and  wheel  arrangement 
under  the  carriage,  so 
that  the  machine  scrubs 
along  at  a  pace  of  a 
hundred  and  twenty 
feet  a  minute.  While 
the  brushes — ordinary 
scrubbing  brushes — 
spin  around,  scraping 
and  washing  all  dirt 
from  the  floor,  the  elec- 
able  feeds  from 


To  make  the  old  pole  last 
longer  it  is  moored  to  a  short 
pole    treated    with  creoaote 


Mooring  the  Rotted  Telephone 
Pole  to  Prolong  Its  Usefulness 

THE  ever  increasing  cost  of  lumber  has 
led  to  the  use  of  many  devices  to 
save  wood.  One  of  the 
most  ingenious  is  the 
method  to  save  tele- 
phone poles,  which  rot 
at  the  base  just  above 
and  below  the  surface 
of  the  ground.  The 
upper  portion  remains 
sound  for  a  longer  time 
than  the  base. 

A  short  pole,  creo- 
soted  so  as  to  withstand 
decay,  b  placed  in  the 
gjound  beside  the  old 
pole  and  firmly  fastened 
to  it.  This  adds  sev- 
eral years  to  the  length 
of  time  the  pole  will 
serve.  The  arrange- 
ment also  serves  as  a 
protection  to  pedes- 
trians; for  since  the 
part  buried  rots  long 
before  the  upper  part, 
the  fall  might  occur 
most  unexpectedly. 
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Cleaning  a  Rifle  Barrel  by  Shooting 
a  Cartridge  Through  It 

A MAN  in  Helena,  Montana,  has  de- 
vised a  cartridge  that  cleans  a  rifle 
barrel.  He  uses  an  ordinary  lead  bullet, 
connected  by  a  short  rod  with  a  lead  plug 
which  is  set  against  the  powder  charge. 
The  space  between  bullet  and  plug  is 
filled  with  compressed  cotton,  which  ex- 
pands and  rubs  along  the  bore,  wiping  out 
the  loose  fouling. 

A  very  serious  ob- 
jection to  this  plan  is 
that  the  powder  charge 
is  behind  the  cotton, 
and  deposits  a  new 
load  of  dirt  in  the  bore. 
Moreover,  rifles  firing 
smokeless  powder  can 
not  be  cleaned  without 
nitrocleaners.  Neither 
the   plan  practical 


Bullet 
head 


Powder 
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for  guns  shooting  the 
modem  black  powder. 


Compressed  cotton  rubs  the 
bore,  wiping  out  the  loose  fouling 


What    Spinal    Fluid   Tells  About 
Our  Soldiers*  Health 

IF  one  of  the  soldiers  stationed  in  or  near 
New  York  city  is  taken  sick  and  his 
symptoms  give  rise  to  the  suspicion  that 
he  is  suffering  with  meningitis,  word  is 
sent  at  once  to  the  Meningitis  Division  of 
the  Department  of  Health  of  New  York 
city.     A  physician  from  this  Division 


goes  to  see  the  patient  and  to  consult 
with  the  physician  in  chargA 

After  both  physicians  have  made  a 
thorough  physical  examination  if  it  seems 
advisable,  a  puncture  is  made,  to  obtain 
the  spinal  fluid  for  examination  in  the 
city's  research  laboratories.  If  the  pa- 
tient is  suffering  from  purulent  menin- 
gitis, which  is  meningitis  due  to  the 
presence  of  certain  germfl,  the  fluid  will 
be  cloudy.  In  cases  of  tuberculous 
meningitis,  infantile 
paralysis,  pneumonia 
and  infectious  diseases 
the  fluid  is  clear.  If 
it  is  cloudy  or  if  the 
physician  suspects  that 
the  disease  is  a  case  of 
epidemic  meningitis,  se- 
rum is  administered. 
Even  if  the  case  is  not 
epidemic  meningitis  the 
patient  cannot  be 
harmed  by  the  serum, 
*  and  if  it  is,  a  great  deal 

is  to  be  gained  by  prompt  administra- 
tion of  the  serum. 

The  number  of  injections  vary  greatly. 
Generally  not  less  than  four  must  be 
given  and  frequently  many  more  are 
necessary.  The  serum  is  never  adminis- 
tered by  syringe  but  by  gravity.  The 
spinal  fluid  is  examined  thoroughly  and 
there  is  no  room  for  doubt  about  a 
case  when  all  the  tests  have  been  com- 
pleted. 


At  left:  Making  a  culture  from  the  spinal  fluid  of  a  soldier  suspected  of  having  meningitis 
At  right;   MalciiiK  a  microKopic  examination  at  the  New  York  Department  of  Health 
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This  Purse  Will  Teach  Your  Boy 
to  Save 

IF  you  want  your  boy  to 
grow  up  with  a  clear 
idea  of  the  value  of  money, 
buy  him  a  purse  like  the 
one  illustrated. 

The  purse  b  made  of  a 
long  piece  of  leather  sewed 
to  prov-ide  eight  pockets, 
one  for  each  day  in  the 
week  and  one  for  savings. 
The  boy  divides  his  allow- 
ance into  seven  parts  and 
places  it  in  the  seven  com- 
partYnents,  named  afterthe 
days  of  the  week.  Each 
night  he  should  endeavor 
to  have  a  little  money  left 
in  the  compartment  mark- 
ed with  the  name  of  that 
day.  This  is  transferred 
to  the  eighth  pocket,  which 
is  his  savings  bank.  The 
eight  pockets  fold  together 
compactly  so  that  the 
purse  will  fit  a  boy's  pock- 
et. Each  compartment  has 
a  flap  which  fastens  with 
a  snap. 


The  thrift  purse  has  eight  com- 
I>artn)cnts,  one  for  each  day's  al- 
lowance and  one  for  savings 


A  New  Truck  for  handling  Five-Hun 
dred-Pound  Rolls  of  Linoleum 

ANEW  departure  in  the 
shop  trucks,  utilized  to 
handle  heavy  rolls  of  linoleum, 
has  sprung  into  favor  in  many 
factories  and  department 
stores.  No  ordinary  two- 
wheeled,  straight- 
backed  truck this.  It 
has  a  f our- .vheeled  chas- 
sis and  a  back  which 
consists  of  three  rollers, 
so  that  the  handling  of 
the  rolls  is  easy. 

When  a  five-hundred- 
pound  roll  of  linoleum  is 
to  be  carried  from  one 
place  to  another,  the  lip 
of  the  truck  ia  slipped 
under  the  end  of  the  roll 
and  the  whole  is  simp 
pushed  along  on 
wheels.   It  is  not  n 


sary  to  tilt  the  body  of  the  truck, 
nor  to  support  the  load. 

The  entire  weight  is  borne  by  the 
truck  itself,  and  the  four 
wheels,  which  run  easily  on 
ball  bearings.  When  the 
man  who  is  pushing  the 
truck  wishes  to  let  it  down, 
he  simply  lets  go  of  the 
handles,  guiding  the  han- 
dle-end of  the  truck  to  the 
floor.  The  weight  of  the 
linoleum  bears  it  down,  so 
that  no  force  is  required 
on  the  part  of  the  truck- 
man. The  handle  end  of 
the  truck  is  provided  with 
two  folding  legs  on  which 
that  end  rests  when  the 
roll  of  linoleum  is  to  be 
brought  to  a  horizontal 
position,  as  it  must  be  for 
cutting. 

When  the  oilcloth  or 
linoleum  is  in  the  hori- 
zontal position,  as  in  the 
illustmtion  below,  the  end 
of  the  tfloth  can  be  pulled 
out  from  underneath 
the  roll  with  little 
efTort.    Less  space  is  taken 
up  in  the  operation  than 
was  formerly  required. 
Of  course,  this  truck  may  be  used  for  any 
heavy  carrying  which,  without  its  aid,  would 
require  the  labor  of  two  men.    As  the  labor 
shortage  is  so  acute  at  present,  this  advan- 
tage is  one  to  be  especially  consid- 
ered during  these  war  days. 
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Tlx:  throw  of  the  tripping  le  ^cr  unlocks  the  body  and  dumps  it  at  the  proper  side. 
The  load  slides  off.      The  body  is  brought  back  by  means  of  roller  bearings 

ThU  Type  of  Self- Propelled  Truck  Saves    A  Needle  That  You  Can  Easily  Thread 
Even  the  Labor  of  Unloaduig  in  the  Dark 


'TVD  the  long  list  of  uses  for  the  efficient 
J  little  self-propelled  electric  truck — is 
added  that  of  general  hauler  around  fac- 
tories. By  the  simple  addition  of  a  dumping 
body,  the  truck  is  now  able  to  move  every- 
thing from  bricks  to  the  actual  factory  prod- 
ucts, with  great  facility.  In  the  small  space 
under  the  truck-body  it  carries  an  electric 
motor  and  power  plant  of  storage  batteries. 

A  load,  weighing  as  much  as  a  ton  and  a 
half,  can  be  placed  in  this  little  body.  The 
truckman  then  leaps  upon  the  front  of  the 
truck,  throws  in  the  switch  and  turns  the 
starting  lever.  This  starts  the  truck,  and 
the  cargo  is  sped  on  its  way  at  the 
rate  of  seven  miles  per  hour.  When  the 
destination  is  reached,  the  car  is  stopped, 
and  by  means  of  a  tripping  lever 
the  body  is  released  and  dumped 
at  the  proper  side.  The  body  is 
then  brought  back  by 
means  of  roller  bearings. 

When   flat  or  large 
loads  are  to  be  carried, 
the  body  can  be  re- 
moved and  the  ordinary 
platform  can  be  substi- 
tuted for  it.  The  truck 
can  further  be  utilized 
as  a  tractor.     In  this 
capacity  it   will  very 
twdiy  haul  any  load 
up  to  nine  or  ten  thous- 
jod  pounds. 


The  thread  slips  through  a«  opening  in 
the  top  of  the  needle  which  closes  as 
soon  as  the  thread  passes  into  the  eye 


matter  how  good  your  eyes  are,  there 
IS  always  a  certain  amount  of  eye 
strain  in  threading  a  needle.  If  your  vision 
is  not  as  sharp  as  it  once  was,  it  is  even 
something  of  a  task  to  get  a  piece  of  thread 
through  a  needle's  eye. 

A  needle  has  been  devised  which  can  bo 
threaded  by  the  simple  e.xpedient  of  looi)ing 
the  thread  over  the  head  of  the  needle  and 
drawing  it  downward.  The  needle  differs 
from  the  ordinary  needle  in  that  it  has  an 
opening  through  the  top  of  the 
A  fye  through  which  the  thread 

slips  when  it  is  drawn  down- 
ward. The  steel  ends 
spring  clo.se  together  as 
soon  as  the  thread  has 
pa.ssed  into  the  eye. 

This  type  of  needle  is 
said  to  be  particularly 
adapted  to  the  doing  of 
fancy  work  because  two 
or  three  threads  may  be 
I>a.ssed  through  the  eye 
at  one  time,  a  feat  that  is 
i\uhe  impossible  with  the 
ordinary  needle.  Itisulso 
u.seful  for  embroi(i<'ring 
with  worsted,  the  thick, 
clumsy  threads  of  which 
make  it  neces-sary,  usu- 
ally, to  employ  a  needle 
for  the  purpo.se  which 
has  a  large  clumsy  eye. 
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Tip  the  Lamps  to  Stop  Headlight  Glare 


Night  and  a  curve  in  the  road  ? 
Pull  the  lever  and  swing  the  lamps 


Tilted  position 
of  lampj:^ 


■Flexible  Shaft 
Operated  from 
Steering  post 


•V 

.•>-Light  rays  to 
roadway 


Casing  mounted 
on  steering  post 


The  lamps  are  set  at  an  nnglc  wliuli  will  brightly 
illuminate  the  road  without  unnecessary  glare 


DEVISED  to  eliminate  the  disadvan- 
tages of  the  various  types  of  auto- 
mobile headlight  dimmers  no>v  on 
the  market,  which  either  do  not  prevent 
glare  or  reduce  the  light  to  such  an  extent 
that  it  is  not  sufficient  for  country  driving, 
a  system  of  tilting  head 
lamps  has  been  invented. 

It  enables  the  driver  to 
set  the  lamps  at  any  de- 
sired angle  so  that  the 
light  may  shine  fully  up- 
on the  road  with  the  rays 
parallel  or  at  an  angle  to 
the  ground.  The  tipping 
head  lamps  also  enable 
the  driver  to  quickly  se- 
cure the  full  headlight 
illumination  after  the  use 
of  the  dim  headlights. 
This  is  of  especial  im- 
portance in  country  road 
driving  when  it  is  essen- 
tial to  dim  the  lights 
upon  passing  another  ve- 
hicle and  to  resume  the 
full    brilliancy  immediately 


The  mechanism  which  moves 
the  lamps  at  the  pull  of  a  lever 


afterward. 
Although  the  invention  may  be  applied 
to  any  make  of  car,  the  design  shown  in 
the  accompanying  sketches,  is  particu- 
larly adapted  to  Ford  automobiles  and 


may  be  applied  to  them  simplj' 
by  the  removal  of  the  ordinary 
head-lamp  brackets. 

The  device  consists  of  one 
transverse  shaft  carrying  two 
headlights  and  mounted  in  two 
bearings  bolted  to  the  front 
frame  member  in  front  of  the 
radiator.    A  bell-crank  lever 
arm  is  keyed  to  the  shaft  and  is 
pushed  backward  or  forward 
by  means  of  a  flexible  metal 
shafting  inserted  through  a  hole 
cut  in  the  radiator  core  and 
then  carried  to  the  rear  under 
the  motor  hood  to  a  point  on 
the  steering  column  directly 
below  the  hand  wheel.  The 
lamps  are  tilted  downward  from 
their  vertical  position  by  twist- 
ing the  flexible  shaft  slightly  on  its  axia 
so  that  a  pin  driven  through  it  near 
the  end  on  the  steering  column  is  en- 
abled to  slide  in  a  slot  with  three  notches 
cut  in  the  casing  over  the  cable  end.  A 
longitudinal  movement  is  then  given  to 
the  shafting  by  means 
of  a  small  handle  so  that 
the  bell-crank  lever  is 
moved  forward  or  back- 
ward.   When  the  handle 
is  again  released,  the  pin 
will  quickly  spring  back 
to  the  next   notch  by 
reason  of  the  energy 
stored  up  in  the  flexible 
shafting  resulting  from 
its    being    twisted.  A 
further  movement  of  the 
handle  tips   the  lamps 
to  a  still  greater  degree 
while    the  longitudinal 
movement  in  the  opposite 
direction  similarly  brings 
the  lamps  back  to  their 
normal    position.  The 
operating  lever  is    so    easy   to  turn 
that   the  driver   need   not   divert  his 
eyes    from    the    road    to  manipulate 
it    and    move    the    light    where  he 
wants  it. 
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Like  Water  from  a  Hose 


A  method  of  Spraying  Asphalt 
by  hand — good  for  tight  places 

ANEW  type  of  nozzle,  made  by  a 
Boston  manufacturer,  is  designed 
for  spraying  hot  asphalt-binder  in 
road  construction  or  on  sidewalks,  where 
the  use  of  a  large  motor-truck  outfit  would 
be  unsuitable.  The  hot 
fluid  is  uniformly 
sprayed  at  a  tempera- 
ture of  350  degrees 
Fahrenheit  and  at  a 
pressure  of  forty  pounds 
per  square  inch.  The 
high  pressure  causes  the 
asphalt  to  permeate  all 
the  voids  between  the 
stone,  which  it  is  in- 
tended to  bind.  The 
portability  of  the  ap- 
paratus makes  it  possi- 
ble for  this  to  be  accom- 
plished easily.  With  a 
motor-truck  it  would 
be  almost  impossible  to 
reach  the  comers. 

The  sprayer  can  also 
be  used  for  patching 
holes  in  bituminous 
roads  and  for  applying 
roof  coatings. 

The  asphaltic  ma- 
terial is  heated  in  the 
usual  manner  and  put 


unequal  densitVv 
acTOTs  section 
of  spray^ 


Turbine  cente 
rotateo  Dy  ' 
romp  pr 
asprvaft 


Central  drivinq 
jet 


Rotated' 
asphalt 


Solid  asphalt  thronqh  center 


The  nozzle  has  a  turbine  cen- 
ter which  controls  the  denuty 


•The  asphaltic  material  it 
heated  and  applied  un- 
der pressure  from  a  gaso- 
line-driven rotary  pump 


under  pressure  by  means 
of  a  gasoline-driven  ro- 
tary pump.  It  is  then 
carried  to  a  special  noz- 
zle by  means  of  a  hose. 
The  nozzle  has  a  fixed 
turbine  center  which 
disposes  of  the  liquid  in 
such  a  way  that  a  dense 
uniform  spray  is  ob- 
tained. This  prevents 
the  material  from  being 
too  thick  in  some  spots 
and  too  thin  in  others. 

The  turbine  in  the 
nozzle  is  stationary,  yet 
removable,  and  gives  a 
part  of  the  liquid  pass- 
ing through  it  a  rotary 
motion.  This  portion  is 
driven  out  through  the 
orifice  of  the  nozzle  by 
the  central  driving  jet. 


The  liquid  asphalt  is  carried  to  the  special  nozzle  through  a  hose.  The  nozzle 
sends  it  out  in  a  solid  conical  formation  of  equal  density  across  its  section 
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The  Soldier's  Belt  Is  a  Chandelier.  It  Another  Automobile  Kitchen  to 

Even  Holds  His  Flashlight  Follow  Our  Boys  at  the  Front 

A GLANCE  at  the  accompanying  pho-  T^EEDING  our  soldiers  is  an  impor- 

tograph    shows    how    completely  tant  matter,  and  the  problems  it 

equipped  the  United  States  soldier  is  for  presents  have  interested  many  of  our 


emergencies.  His 
hands  are  free,  his 
gun  is  ready  and  he 
is  literally  "girded 
for  the  fray."  The 
belt  that  "girds"  him 
is  an  important  part 
of  his  uniform.  Only 
the  wearer  knows  all 
that  it  carries  at- 
tached to  it.  It  is 
not  the  ordinary  car- 
tridge belt,  but  is 
the  one  used  while 
on  special  duty  or 
for  comfort  and  con- 
venience around  the 
camp. 

The  special  fea- 
ture which  this  pho- 
tograph   shows  is 
the  flashlight  fast- 
ened to  the  belt  and 
held  in  position  to 
throw  its  light  di- 
rectly ahead.  The  man  on  sentry  duty  will 
see  the  advantage  of  this  arrangement,  as 
well  as  the  busy  boys  in  camp  who  must 
often  clean  their,  guns  after  nightfall. 


The  flashlight  is  fastened  to  the  belt, 
so  that  it  throws  its  light  straight  ahead 


Clearing  out  Sewer  Pipes  with 
Compressed  Air 


inventors.  The  trav- 
eling kitchen,  run 
by  motor  power,  is  a 
very  natural  product 
of  the  times.  There 
are  several  types. 
One,  which  the 
United  States  War 
Department  is  con- 
sidering, is  shown  in 
the  accompanying 
illustration. 

The  kitchen  with 
its  big  kettles,  large 
enough  to  cook  food 
for  two  hundred  and 
fifty  men  at  one  op- 
eration, is  mounted 
upon  an  automobile 
truck,  which  can  also 
carry  reserve  supplies 
to  feed  two  hundred 
and  fifty  additional 
men. 

For  the  chauffeur 
a  protected  cab  is  provided  in  front  and 
the  cook  may  attend  to  his  work  in  the 
kitchen  even  while  the  truck  is  moving 
from  place  to  place,  by  standing  upon  a 
step  in  the  rear.  To  prevent  his  being 
jolted  off  on  rough  roads  a  hand  rail  has 
been  provided  to  which  he  can  hold. 


BRADFORD,  England,  has  a 
sewer  five  miles  long  with  a 
drop  of  70  feet  in  distance.  The 
grade  is  not  uniform.  As  the 
sewage  is  loaded  with  hea\'y, 
solid  matter,  the  flow  was  not 
what  it  should  have  been.  The 
city  did  not  want  to  resort  to 
pumping  because  of  the  expense. 
One  of  the  city  engineers  hit 
upon  the  idea  of  using  com- 
pressed air  at  a  pressure  of 
eighty  pounds  and  discharging 
it  at  regular  intervals  into  the 
sewer.  The  plan  was  carried 
out  with  great  success.  It 
has  been  done  for  some  time 
now  without  a  recurrence  of 
the  difficulty. 


C  ' 


One  of  these  automobile  kitchens  can  cook  food 
for  two  hundred  and  fifty  men  at  one  time 
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Studying  Germs  on  Wheels 


CUmb  on  board  this  automobile  and 
s«  if  the  water  you  drink  is  pure 

SCIENCE  has  made  wonderful  prog- 
rt^s  in  devising  methods  of  quickly 
discovering  sources  of  danger  to 
public  health  by  the  pollution  and  con- 
tamination of  food  and  water  supplies, 
and  has  found  means  of  counteracting  the 
dangers  threatening  from  germs  and  other 
irr.purities.  But  promptness  of  action  is 
imperative  in  all  cases,  and  in  recognition 
of  ihLs  fact,  the  efforts  of  the  health 
authorities  in  all  states  have  been  directed 
toward  finding  .^ome  means  of  expediting 
the  work  of  the  health  officials  and 
enabling  them  to  cover  every  locality 
requiring  their  services  without  danger- 
oui  delay. 

The  Department  of  Health  of  the  State 
of  New  Jersey  has  recently  introduced  a 
traveling  field  laboratory  mounted  on  a 
motor  chassis.  In  outward  appearance 
the  vehicle  resembles  a  delivery  wagon. 
The  closed  and  covered  body  has  doors  in 
front  and  in  the  rear,  and  forms  a  small 
roo.Ti  used  primarily  for  bacteriological 
work.  On  one  side  of  the  inside  wall  is  a 
bench  or  shelf  upon  which  rests  two  incu- 
bators which  are  heated  by  electricity 
from  a  storage  battery,  which  also 
operates  the  starting  and  lighting  system 
of  the  automobile.  The  shelf  also  pro- 
\-ides  enough  room  for  the  making  of 


Ti>e  Inboratory  on  wheels  is  the  family 
doctor  for  New  Jersey  water  systems 

culture  plates  and  for  their  examination 
for  the  purpose  of  counting  the  germs. 
The  incubators  may  also  be  removed,  and, 
by  changing  the  voltage  of  the  heating 
lamps,  may  be  used  on  any  110-volt  cir- 
cuit at  any  water-pumping  or  filtration 
plant. 

Another  portion  of  the  equipment 
carried  by  the  automobile  is  a  portable 
chlorine  gas  disinfecting  apparatus  by 
means  of  which  any  water  supply  found 
to  be  unsafe  may  be  purified  by  the 
addition  of  chlorine  gas.  By  means  of 
this  traveling  laboratory  the  necessary 
inspection  of  dairies  and  water  supplies 
in  various  remote  parts  of  the  State  has 
been  greatly  expedited. 


The  interior  of  the  laboratory.  At  left  appears  the  chlorine  gas  disinfecting  ap- 
paratus  and    at   right   an   inspector    is   shown    making   a   chemical  analysis 
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A  Medicine  Cover  Which  Eliminates 
All  Guesswork  on  the  Part  of  the  Nurse 

MEDICINE  that  is  to  be  taken  a  spoon- 
ful at  a  time,  at  intervals,  should 
always  be  covered,  especially  if  the 
sick  person  is  lying  in  a 
room  where  the  windows 
are  open  and  dust  enters. 
It  is  also  equally  im- 
portant that  the  doses  be 
administered  at  the  pre- 
cise time  stated  by  the 
physician.  It  goes  with- 
out saying  that  benefi- 
cial results  can  not  be 
expected  when  medicines 
are  administered  irregu- 
larly, which  is  so  often 
the  case  when  memory 
is  relied  upon  or  where 
there  are  several  persons 
waiting  upon  the  sick 
one. 

A  medicine  cover 
which  will  remind  you 
when  the  next  dose 
should  be  taken,  is  a 
recently  marketed  arti- 
cle. The  face  of  the 
cover,  which  is  made  of 
wood,  is  neatly  colored  and  numbered  from 
one  to  twelve  in  clockwise  fashion.  An  hour 
hand  and  a  minute  hand  are  pivoted  to  the 
center.  It  is  topped  by  a  sympathetic  ap- 
pearing little  figure  by  which  the  cover  is 
lifted.  After  each  dose  is  administered,  the 
hands  are  set  forward  to  the  proper  time  for 
the  next  dose. 


The  minute  and  hour  hands  on  the 
cover  tell  the  nurse  exactly  when 
the    medicine    should    be  taken 


Shielding  the  Munition  Worker 
Behind  Steel  Walls 

I  TRILLING  the  large  sheila  is  not  the  only 
I        dangerous  tusk  in  the  munition  plants. 
T  Loading  the  shell  i^rimer  and  fuses  in  which 
[only  a  ver>'  small  quantity  of  explosive  is 
I,  is  almost  equ:illy  hazardous.  A  de- 
tive  fuse,  for  ir^stance,  is  likely  to  go 
)ff  and  to  ignite  piles  of  fuses  and 
[powder  that   are  near  it.  This 
BOurce  of  danger  has  been  found  so 
treat  in  the  experience  of  E.  P.  du 
•ont,   of   WilminRton,  Delaware, 
he  has  designed  a  special  load- 
to  protect  the  workers. 


The  operator  is  separated  from  the  ex- 
plosive material  by  a  steel  partition.  Only 
the  few  grains  of  powder  required  to  fill  one 
or  two  fuses  are  at  hand.  If  these  grains  go 
off,  little  harm  is  done.  If  the  big  piles 
should  be  accidentally  ignited,  practical- 
ly the  entire  force  of  the 
explosion  would  be  spent 
in  the  open  air,  on  the 
other  side  of  this  par- 
tition. 

The  trucks  that  han- 
dle the  powder  supply 
and  that  take  away  the 
stacks  of  the  finished 
products,  all  run  on  the 
outside  of  the  partition, 
which  is  really  the  out- 
side of  the  building.  The 
loose  explosive  is  placed 
in  the  large  conveying 
trays  that  are  shown. 
By  tapping  these  slant- 
ing trays,  enough  pow- 
der slides  through  the 
little  neck  of  the  tray 
to  allow  for  a  few  fillings. 
This  powder  is  then 
wTapped  up  in  the  fuse 
fabric  and  the  product  is 
immediately  passed  out 
on  another  tray  near  by.  Fuses,  that  are 
wrapped  too  tightly  or  are  made  imperfect 
in  any  way,  are  slid  down  a  chute  into  a 
shallow  bucket  to  be  taken  away.  In  this 
way  no  one  touches  the  dangerous  parts. 

The  entrance  of  women  workers  into  muni- 
tion factories  has  inspired  many  foremen  to 
make  extra  humanitarian  efforts  in  behalf  of 
their  employees  and  those  dependent  upon 
them  for  support. 

»?'?^ 


As  a  protective  measure,  the  vrorkers  are  separated 
from  the  piles  of  explosive  material  by  steel  walb 
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A  New  Joint  Box  Which  Prevents 
Submarine  Cable  Breaks 

THE  new  type  of  joint  box,  shown  in  the 
accompanying  illustrations,  has  just 
been  deN-ised  to  prevent  breaks  at  the  joints, 
or  splices  of  sub- 
marine telegraph 
and  telephone  ca- 
bles, caused  by 
•he  severe  me- 
chanical stresses 
s>et  up  in  the  cable 
because  of  the 
constant  move- 
ment carried  on 
by  the  tides  and 
currents. 

The  box,  which 
is  made  in  two 
halves,  is  bolted 
together  i^ith  a 
gasket  between 
the  two  parts,  in 
order  to  make  it 
waterproof.  Two 
double  clamps  are 
attached  to  the 
cable,  one  on  each 
side  of  the  joint 
and  outside  of  the 
joint  box  proper. 
The^e  two  clamps 
are  held  in  the 
p.-oper  relation  to 
each  other  by 
means  of  four 
long  take-up  rods 
and  nuta,  which, 
when  tightened 
up    against  the 

f  nda  of  the  box,  bridge  over  the  joint  and 
transfer  any  stress  on  one  side  to  the  other 
^\ithout  causing  any  strain  in  the  lead 
nheathing  over  the  actual  cable  joint. 


The  new  joint  box  which  prevents  breakage  of  sub- 
marine telegraph  and  telephone  joints  or  splices 


Details  of  the  joint  box.  Two  'double  clamps  are 
fixed  to  the  cable,  one  on  each  |side  of  the  joint 


Bury  the  Coffee-Grounds  in  the  Gar- 
den.  They  FertUize  the  Soil 

THE  question  of  what  to  do  with  the 
coflfee-grounda  has  at  hiA  been  satis- 
factorily answered.  Just  pour  them  out 
into  the  sink-strainer  and  dump  them  into 
the  garden.  They  contain  some  valuable 
fertilizing  properties,  includiriK  a  large  per- 
centage of  nitrogen  and  a  fair  amount  of 
p««*~^anum  and  phosphorus. 


How  the  First  Potatoes  Were  Made 
Popular  in  France 

ALTHOUGH  potatoes  were  early  intro- 
.  duced  into  Europe  by  the  Spaniards, 
they  did  not  come  in  any  quantity  for  many 

years.  The  Eng- 
lish found  them 
in  Virginia,  but 
it  is  believed  that 
the  Spanish 
brought  them  to 
that  colony  from 
further  south. 

The  first  at- 
tempt to  intro- 
duce them  into 
France  was  due 
to  a  well  known 
scientific  author- 
ity named  Par- 
mentier.  This  was 
in  the seventeenth 
century.  He  im- 
ported some  of 
the  plants,  set 
them  out  in  a 
field  near  Paris, 
and  by  means  of 
learned  pam- 
phlets and  talk 
with  the  people, 
tried  to  have  the 
new  vegetable 
brought  into  cul- 
tivation and  the 
market. 

But  it  was  all 
in  vain.  Potatoes 
did  not  prove  at- 
tractive; and 
when  the  planted  ones  matured,  it  seemed 
that  they  would  rot  in  the  ground  on  account 
of  the  prejudice  against  them. 

Then  some  wise  man  who  knew  human 
nature — a  student  of  psychology,  with  prac- 
tical ideas — suggested  that  peasants  could 
not  be  made  to  try  potatoes  by  persuasion, 
but  might  be  led  to  adopt  them  if  they  were 
forbidden  to  eat  them. 

His  idea  was  adopted.  Many  signs  were 
painted  and  erected  in  plain  sight,  forbidding 
under  severe  penalties  any  one  from  taking 
any  potatoes  from  the  field. 

The  peasants  at  once  began  to  raid  the 
hills;  and  before  long  most  of  the  ripe  tubers 
were  stolen  and  eaten  with  relish. 
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A  Masking  Device  Which  Brings  the 
Whole  Picture  in  the  Photograph 

EVERY  once  in  a  while  the  amateur 
photographer  gets  into  trouble  by 
turning  his  camera  over  to  take  a  length- 
wise picture,  using  the  up  and  down,  or 
the  panel  portion  of 
the  finder,  to  locate 
the  object  or  person 
to  be  photographed. 
This  often  results  in 
an  unfortunate  head- 
less and  footless  por- 
trait of  the  camera 
fiend's  best  friend. 
Two  citizens  of  In- 
diana have  invented 
a  masking  device 
which  makes  it  im- 
possible for  even  the 
most  careless  person 
to  make  such  a 
mistake. 

The  device  covers 
the  top  of  the  view 
finder,  as  the  illustra- 
.♦ion  shows,  and  per- 
mits the  photo- 
grapher to  see  the 
scene  only  as  it  will 
go  on  the  plate  or 
film.  This  efifectually 
prevents  the  using  of  the  wrong  length 
of  the  finder — the  panel  portion  for  the 
horizontal  picture. 

A  hinged  flap  contains  the  vertical 
opening  for  one  position  and  another 
contains  the  horizontal  opening.  When 
the  finder  is  rolled  over,  the  vertical 
opening  flap  turns  down  beside  the  finder 
box  and  the  finder  moves  until  the 
ninety  degree  turn  is  complete  and 
the  hinged  flap  carrying  the  horizontal 
opening  lies  exactly  across  the  screen. 

There  can  never  be  even  the  possi- 
bility of  a  mistake  with  this  device,  be- 
cause the  shape  of  the 
opening  over  the  fo- 
cusing plate  is  auto- 
matically altered  by 
the  change  in  the  po- 
sition of  the  finder. 
By  this  simple  means, 
inexperienced  photog- 
raphers may  avoid 
many  disappointments. 


The  masking  device  fully  covers 
the  top  of  the  view  finder 


The  Engineer's  Watch-Holder  —  It 
Hangs  the  Watch  in  Any  Position 

TO  the  engineer,  the  most  practical 
timepiece  is  one  which  can  be  used 
without  loss  of  effort  and  time.  For  this 
reason,  a  watch-holder  invented  by  Frank 

J.  Ellis,  of  Philadel- 
phia,   should  meet 
with  his 
approval. 

The  device 
consists  of  a 
central  bar 
on  which  two 
members  are 
pivoted-  one 
for  attaching 
the  device,  and  the 
other  for  holding  the 
watch  in  the  device. 
Both  members  are  of 
spring  wire,  the  at- 
taching arms  being 
sharpened  at  the 
points  to  grasp  the 
support. 

The  watch-holding 
section  is  in  one  piece, 
the  wire  being  coiled 
around  the  pivoting 
bar,  forming  a  hook 
at  the  center  of  the 
bar  and  a  U-shaped  spring  in  the  loop  of 
the  wire.  In  use,  the  ring  of  the  watch 
catches  over  the  hook  and  the  stem  of  the 
watch  slides  into  the  U-shaped  spring. 

The  tension  of  the  various  spring  por- 
tions of  the  de- 
vice hold  it  im- 
movably in  any 
position. 


MooK 


Holding' 
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6pring 
forcinqarm* 
down  on 
watcK 


The  attaching  arms  of  the 
watch-holder  are  sharp- 
ened 80  that  they  will 
"bite"  any  wood  support 
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Firing  Bullets  from  a  Slot  at  the 
End  of  a  Shotgun 

FROM  the  time  British  sportsmen 
learned  that  hitting  flying  things  was 
entirely  possible,  there  has  been  a  hundred 
years  of  endeavor  to  make  a  shotgun 
fire  its  shot  charges  more  compactly,  to 
the  end  that  the  density  of  the  "pattern" 
be  sufficient  to  insure  hits  even  at  very 
long  range. 

Now  comes  an  inventor  with  a 
device  to  make  a  shotgun  spread 
its  charge  even  more  than  the 
normal  "cylinder"  barrel,  and 
not  only  to  make  it  spread,  but 
to  produce  a  spread  of  a  certain 
shape  so  as  to  increase  the  chances 
for  a  hit. 

For  war  usage,  this  inventor 
has  produced  for  the  shotgun,  a 
muzzle  flattened  horizontally,  until  it  is 
nothing  more  than  a  slot  of  a  width  equal 
to  the  diameter  of  the  buckshot  to  be 
used;  and  of  course  running  horizontally 
as  the  gun  is  held  by  the  shooter.  The 
result,  says  the  inventor,  is  a  "pattern," 
made  with  twelve  buckshot,  fourteen 
inches  high  by  eight  feet  wide  at  a 
distance  of  thirty  yards.  In  other  words, 
at  this  range  the  gun  shoots  a  horizontal 
line  of  round  bullets,  not  one  of  which  is 
higher  or  lower  than  seven  inches  from 
the  average,  all  traveling  in  a 
skirmishers,"  eight  feet  wide 
men  charging  the 
trench  at  yard 
intervals,  which  is 
not  now  true,  three 
or  four  of  them 
would  be  hit  \^ith 
a  bullet  each. 
The  device  can  be 
applied  to  cannon 
also,  the  load  being 
changed  to  a  charge 
of  loose  leaden  bul- 
lets and  the  muzzle 
flattened  out  to 
allow  them  to  pass 
out  in  a  horizontal 
line  only. 

For  game  shoot- 
ing, what  is  needed 
is  a  Utile  lever  for 
quickly  changing 
the  horizontal  po- 


The  muzzle  is  flattened  out  so  that 
the  bullets  issue  in  a  horizontal  line 


sition  to  a  vertical  one.  Where  the 
crossing  duck  or  quail  would  have  to 
run  the  gauntlet  of  a  shot  charge  spread 
out,  say,  fifteen  feet  from  east  to  west,  the 
walked  up  game,  rising  suddenly,  or  the 
soaring  duck,  would  call  for  a  vertical 
position  of  the  flattened  muzzle. 


"line  of 
Were 


A  cobblestone  fireplace  with  a  brick 
chimney  built  into  the  wall  of  the 
veranda  is  an  attractive  innovation 


An  Open  Fireplace  On  the 
Veranda— What  Next? 

K  Los  Angeles,  Cal.,  the 
hottest  day  is  followed  by  a 
cool  evening.  Hence  the  open- 
air  fireplace  is  not  so  incongru- 
ous as  it  seems.    It  has  been 
built  into  the  cor- 
ner of  the  veranda, 
the  low  walls  of 
which  are  of  cob- 
blestones. The 
fireplace  itself  is  of 
the  same  construc- 
tion, with  a  brick 
chimney  extending 
high  enough  into 
the  air  to  conduct 
the  smoke  cloud- 
ward. 

Here  on  cool 
evenings  a  bright 
log  fire  is  built, 
which  makes  it 
possible  for  the  res- 
idents to  enjoy  the 
out-of-doors. 
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fVriscope 


A  one-man  monorail  for  conveying  boxed  automo- 
biles from  the  shipping  room  to  the  railroad  siding 


As.  Good  as  Ten 
Strong  Men 

CONVEYING  sys- 
tems which  are 
very  costly  to  instal, 
become  good  invest- 
ments when  there  is  a 
shortage  of  labor.  An 
example  of  this  is  the 
long  overhead  mono- 
rail erected  in  a  Tole- 
do, Ohio,  plant.  The 
electrically  operated 
crane  is  handled  by 
but  one  man.    It  car- 


The  telescopic  periscope  for  the 
engineer's  cab  is  in  two  parts 


A  Periscope  for  the  Engi- 
neer in  His  Cab 

INVENTIONS  previously  used 
exclusively  for  war  purposes, 
are  now  finding  their  way  into 
industry.  Even  the  submarine, 
a.ssociated  with  destruction,  has 
something  to  contribute.  For 
instance,  why  not  periscopes  for 
railway  engineers?  Why  is  it 
necessary  for  the  engineer  to  lean 
out  of  his  cab  to  see  the  track 
ahead  of  him,  or  the  signal  of  the 
conductor  or  flagman  in  the  rear 
of  the  train? 

According  to  A.  G.  Spencer, 
of  London,  England,  periscopes 
would  be  a  great  help  to  all  loco- 
motive engineers,  eliminating 
much  danger  and  inconvenience. 

He  has  invented  two  peri- 
scopes which  can  be  attached  to 
an  ordinary  locomotive  cab,  to 
enable  the  engineer  to  obtain  an 
unobstructed  view  of  the  track 
ahead  and  of  his  train  in  the  rear. 
The  periscopes  are  supported 
by  rubber  or  other  flexible  means 
in  brackets,  so  that  they  can 
be  readily  adjusted  in  position  or 
turned  about  a  vertical  or  hori- 
zontal axis.  The  space  between 
the  periscope  and  the  roof  of  the 
cab  is  filled  with  rubber  rings. 
One  of  the  periscopes  is  tele- 
scopic and  is  in  two 
parts  held  together 
by  a  wing-nut  and  a 
bolt.  It  is  provided 
with  windows,  a  re- 
movable cover  and 
projections  which  bear 
against  the  securing- 
damps.  The  peri- 
scope may  be  of  lazy- 
tongs  type  or  otherwise 
adjustable  in  length, 
and  the  mirrors  may 
be  protected  from 
smoke  by  a  hood  or 
casing. 

So  equipped,  in  an 
emergency,  the  engi- 
neer is  able  to  see  all 
that  is  necessary,  with- 
out leaving  his  post  at 
the  throttle. 
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One  Quick  Pressure  and  the  Cork 
Is  Out 

THE  corkscrew  has  at 
last  found  a  rival  in 
the  cork-puller,  invented 
by  John  Sheridan,  of  San 
Francisco.  Two  thin 
scissors-like  blades,  hav- 
ing upwardly  inclined  ser- 
rations, are  thrust  into 
the  cork  body.  When 
you  close  the  blade  han- 
dles, the  serrated  mem- 
bers open  in  wedge  shape, 
and  the  cork  can  be  pulled 
instantly.  The  inclined 
teeth  draw  the  sides  of  the 
cork  inward,  making  it 
smaller  than  the  bottle- 
mouth,  80  that  it  is  easily 
drawTi  out.  The  puller 
can  be  easily  withdrawn 
by  again  separating  the 
handles.  It  leaves  only  a 
small  hole. 


A  New  AutomobUe  Sig- 
nal. It  is  placed  on  the 
Left  Rear  Fender 


The  blades  are  thrust  into  the 
cork,  the  handles  pressed  to- 
gether and  the  cork  extracted 


ANEW  signal,  mounted  on  the  rear 
fender  of  an  automobile,  flashes  a  red 
light  by  night  and  a  red  flag  by  day,  to 
desigrnate  a  change  of  course,  with  regard 


to  direction.  This  does  away  with  all  the 
complications  of  oscillating  hands  or  with 
the  words  "right  or  left",  which  are  some- 
times incorrectly  manipu- 
lated by  nervous  drivers 
in  emergencies. 

The  signal  consists  of  a 
pressed-ateel  box  with  a 
red  metal  flag  on  th^  re- 
movable cover  and  a  red 
bull's  eye  light  at  the  rear. 
The  device  is  mounted  on 
the  left  rear  fender  and  is 
operated  by  means  of  a 
push  button. 

In  operation,  the  push- 
ing of  a  button  lights  an 
electric  lamp  inside  the 
box,  and  simultaneously 
energizes  a  solenoid  which 
automatically  causes  the 
red  flag  on  the  top  of  the 
box  to  rise  from  a  horizon- 
tal to  a  vertical  position, 
transversely  of  the  car. 

The  current  for  operat- 
ing the  signal  may  be  had 
from  a  battery.  The  sig- 
nal box  is  weatherproof, 
to  prevent  possible  short- 
circuits,  although  these 
are  further  provided  against  by  a  fuse 
block  and  a  ten-ampere  fuse  placed  near 
the  negative  pole  of  the  storage  battery 
to  prevent  the  solenoid  from  burning  out. 


A  push  button  conveniently  located  on  one  of  the  steering  wheel  spiders,  operates  the  red 
Bag  by  day  and  flashes -the  red  light  by  night.    A  battery  supplies  the  necessary  current 
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After  the  lower  part  of  the  stump  is  burne 
away,  the  upper  part  settles  into  the  fii 
and  furnishes  fuel  to  burn  out  the  bi 
roots  near  the  surface. 

The  lowest  section  of  the  cone,  with 
diameter  of  thirty  inches  at  the  botton 
is  made  out  of  heavier  sheet  iron,  whil 
the  two  upper  cones,  which  taper  to 
diameter  of  eight  inches,  may  be  made  c 
ordinary  stovepipe  sheet  iron. 

The  whole  chimney  is  about  six  fee- 
tall,  but  may  be  made  higher  if  a  stronge 
draft  is  desired. 


The  chirrincy  conducts  the  smoke  up- 
ward and  furnishes  draft  for  the  flames 

Burning  the  Roots  of  Stumps  Out 
of  the  Ground 

IN  wooded  localities,  farmers,  who  wish 
to  remove  the  timber  from  their  land 
in  order  to  utilize  the  ground  for  raising 
crops,  will  appreciate  a  simple  device  for 
burning  out  the  stumps  and  roots,  in- 
vented by  John 
H-  Hempy,  of 
New  Hampshire, 
Ohio. 

The  inventor 
has  made  ingeni- 
ous use  of  the 
well  known  fact 
that  draft  aids 
combustion,  by 
constructing  a 
conical  chimney 
of  sheet  iron  in 
several  sections, 
which  is  so  placed 
over  the  ignited 
stump  that  a 
strong  draft  is 
created.  The  air, 
rushing  in  from 
below,  by  its  oxy- 
gen aids  the  proc- 
ess of  combustion 
and  keeps  the  fire 
burning  briskly. 


The  water  slowly  passing;  around  the 
large  heating  element  in  the  metal  cyl- 
inder is  heated  almost  instantaneously 


Turn  the  Switch  and  You'll  Have 
All  the  Hot  Water  You  Will  Need 

FREDERICK  POOLE,  of  Kansas,  ha^ 
invented  a  water  heater  which 
operates  electrically.  It  is  even  simpler 
than  the  gas  heater. 

An   ordinary   electric   high-resist ancn 
heating  element  is  placed  in  a  large 
cylinder,  about  a  foot  in  diameter.  When 
water  from  the  small  pipe  main  enters  so 
big  a  chamber,  it  travels  very  slowly. 
Therefore,  when  the  current  is  turned 
through  the  heating  element,  the  heat 
from  its  large  radiating  surface  has  an 
opportunity  to  make  the  water  hot  in  so 
short  a  time  that  the  method  might  well 
be  classified  as  instantaneous. 
In  any  home  having  electricity, 
where,  without  this  attach- 
ment, it  ha.*' 

j|||tl«lric  htrting     a  1  w  a  V  s 

been  neces- 
8  a  r  y  to 
light  the 
kitchen 
range,  and 
then  to 
wait  an 
hour  or 
more  in  or- 
der to  have 
hot  water; 
the  advan- 
t  a  ges  of 
this  quick 
method  of  preparing  the 
morning    bath,    or,  in 
case  of  emergency,  of  ob- 
taining hot  water  at  any 
hour  of  the  night,  wll  be 
obvious. 
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A  Rescue  Ladder  for  Treacherous  Ice 

By  its  use  a  skater  who  has  fallen  through  thin 
ice  can  be  saved  without  danger  to  the  rescuers 


i 


41 

 -   * 

When  the  cry  for  help  is  heard  the  rescuing  apparatus  is  pushed  out  until  the  pole  and 
Ladder  can  be  grasped  by  the  skater,  who,  with  its  aid  is  pulled  safely  to  the  shore 


MAN  through  the  ice!  Wherever 
there  is  ice  skating — and  careless, 
overly  venturesome  skaters — that 
cry  b  sure  to  rend  the  air.  If  these 
persons  are  fortunate  their  calls  for  help 
will  probably  be  answered  by  a  rescue 
party  with  a  rope.  But  due  to  the  thin- 
ness of  the  ice  where  it  has  been  broken 
through,  rescue  with  a  rope  is  a  difficult 
matter  and  danjjerous  for  the  rescuers. 

But,  with  the  aid  of  a  new  apparatus 
invented  by  George  Hanlon,  foreman 
in  the  Department  of  Parks,  of  New 
York  city,  Ijing  ready  for  use  in  an 
emergency,  the  chances  of  fatal  conse- 
quences of  the  accident  are  greatly  re- 
duced. The  device  comprises  an  ordinary 
fifteen-foot  ladder  with  a  shorter  ladder 


pivoted  at  one  end  and  a  pole  mounted 
under  the  long  ladder  to  hold  the  shorter 
one  in  place.  This  outfit  is  carried  on  a 
sled,  on  which  the  rescuers  haul  it  u» 
the  spot  where  the  skater  has  j{Ofi«j 
through.  Obviously,  the  sled  can  l>e 
on  the  thicker  ice  ten  feet  away  from  t'»t 
hole,  while  the  pole  is  brought  \j-cf:'t  v> 
release  the  short  ladder  so  that  it  C'v;« 
into  the  hole.  On  this  the  fX:Tv>i;  v>  'a: 
rescued  can  climb  to  safety. 

If  the  skater  is  not  able  to        ti  r.ij*- 
however,  the  big  ladder  carj  \j»r 
from  the  sled  and  be  slid  ov**  -.-^ 
until  it  straddles  the  hole,   '^•jvn^.nt^r  v  L 
then  walk  out  and  with  a  z"'*^*','  '  r  ^-'r^r 
haul  out  the  unfortunau:  vi**    j,  •  : 
on  the  ladder  and  draw  um  w.  i:  .  rt^ 
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Make  the  Collapsible  Metal  Telegraph  The  Soldier's  Cobbler  Kit.  He  Car 
Pole  an  Ornament— Not  an  Eyesore  ries  It  in  His  Pocket 


AN  innovation  in  telegraph  pole  con- 
.  8t ruction  has  been  introduced  by  a 
Belgian  inventor,  Oscar  Valenne,  of  New 
York  city.  It  requires  no  skilled  workmen 
to  erect  it,  for  there  are  no 


OUR  soldier  boys  learn  many  thing 
besides  actual  soldiering.  When  the: 
return  to  their  prosaic  tasks  after  the  war 
there  will  be  many  a  bank  clerk,  for  in 

stance,  who  will  b< 
eligible  to  join  th* 
cobblers'  union.  O 
course  there  ar« 
shoe-repair  station; 
all  along  the  lines  o 
battle,  but  so  mucl 
depends  upon  tin 
condition  of  hi.- 
shoes  and  his  conse- 
quent foot-comfort, 
that  most  of  th€ 
boys  carry  the  little 
cobbler's  kit  shown 
in  the  illustration, 
and  make  small  re- 
pairs themselves. 

The  kit  consist;? 
primarily  of  a  hol- 
low handle,  the  top 
of  which  unscrewtj 
to  disclose  the  awl, 
screwdriver,  cob- 
intricate  connections  or  adjustments  to  biers'  tacks,  and  other  essentials  for  re- 
be  made.  The  pole  is  shipped  collapsed  pair  work.  At  the  opposite  end  of  the 
into  a  very  small  space;  but  it  opens  out    device  is  a  spool  of  waxed  twine,  which 


The  triangular  crossbars  hold 
the  telescoping  sections  of  this 
pole  absolutely  rigid  and  upright 


into  a  structure  of  considerable  height. 

Three  V-shaped  irons  are  required  to 
form  the  bodywork.  These  are  held 
rigid  by  six  triangular  crossbars. 

The  laborers  take  the  three 
separate  V-pieces,   run  them 
through  the  slots  at  the  cor- 
ners of  the  largest  triangular 
crossbar,  and  bury  their 
ends  in  a  block  of 
newly  made  cement. 
The  crossbar  is  slid 
into  place,  and  the 
smallest  one  is  tem- 
porarily placed 
on  top.  The 
top  cross  bar,or 
cap,  is  then  re- 
moved  and, 
beginning  with 
the  largest, 

the     other  cobbler  kit  is  used  to  mend 

crosabars    are  leggings  and  saddle  traps  as 

easily  slid  on.  well  as  to   repair  worn  shoes 


threads  immediately  into  the  awl  when 
the  awl  is  screwed  into  place.  When 
some  other  tool,  such  as  a  screwdriver 
or  knifeblade,  is  to  be  used,  it  is  screwed 
into  place  instead  of  the  awl.  In  addi- 
tion to  his  shoes  the  soldier  may  mend 
his  torn  leggings  and  his  saddle  traps. 
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Making  Paper  and  Cord  from  Marsh  Grasses 

Thousands  of  acres  of  hitherto  worthless  marshy  land  can  be  made 
to  yiel^  millions  of  dollars'  worth  of  fiber  and  pulp  for  various  uses 


1 


\ 


I. 
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One  million  acres  of  this  marshy  land,  overgrown  with  sedges  and  grasses,  lie  south  of 
Savannah,  Georgia.    It  will  readily  yield  from  one  to  two  tons  of  fine  dry  pulp  per  acre 


WHEN  Pharaoh's  daughter  came 
across  the  baby  Moses,  hidden 
among  the  bulrushes  of  the  River 
Nile  some  three  thousand  years  ago,  ho 
was  tucked  comfortably  in  a  miniature 
chip  made  of  sedges.  In  those  days  the 
common  sedges  growing  in  Egyptian 
marshes  were  used  for  cordage,  mattings, 
aails  and  curtains,  and  the  ancient 
vessels  of  bulrushes  were  made  by  binding 
and  sewing  them  with  the  filaments  of 
corded  sedge. 

To-day  several  large  industries  are 
facing  a  serious  shortage  in  paper  pulp, 
oakum,  yarns,  twine  and  kindred  prod- 
ucts. A  decreasing  supply  of  jute  from 
India,  sisaJ  from  Mexico,  and  Manila  from 
the  Philippines  has  sent  prices  skyward, 
and  many  manufacturers  and  publishers 
have  been  unable  to  stand  the  pinch  and 
have  f&iled.   Were  the  paper  and  cordage 


producers  as  wise  as  Pharaoh's  daughter 
and  would  they  but  go  to  the  marshes 
for  their  future  supply  of  raw  material, 
they  would  find  a  sufficient  quantity  of 
fibers  to  meet  the  country's  needs.  We 
have  been  so  busy  since  Pharaoh's  time 
that  we  ha'fe  forgotten  all  about  our 
marsh  sedges. 

There  are  thousands — perhaps  hun- 
dreds of  thousands — of  acres  of  marshy 
land  which,  from  the  standpoint  of  useful- 
ness, might  form  one  of  the  country's 
vast  natural  resources.  Consider  New 
Jersey  and  her  marshes,  the  V'irginia  and 
North  Carolina  swamps  and  tidal  dis- 
tricts, and  the  innumerable  lakes  with 
their  fringes  of  rushes  and  sedges!  If  the 
ancient  Egyptians  made  use  of  this  raw 
material,  why  should  not  we  of  this  age? 

Thanks  to  the  thirteen  years  of  study 
and  experimentation  made  by  Col.  R.  A. 
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Marr,  of  Norfolk, 
Virginia,  we  are 
nearer  to  the  util- 
ization of  waste 
areas  of  swampy 
ground  than  ever 
before.  Colonel 
Marr  has  taken 
out  patents  on  a 
chemical  process 
for  the  treatment 
of  sedges  and 
grasses  which 
makes  them  im- 
mediately availa- 
ble for  industrial 
use.  There  are 
nearly  two  million 
tons  of  wild 
growth  found 
within  the  borders 
of  the  United 
States  and  two 
hundred  and  fifty 
thousand  tons 
within  territory 
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Col.  R.  A.  Marr,  at  left,  exainining  a  bundle 
of  oakum  made  from  waste  swamp  grasses  and 
weedo  by  his  recently  patented  chemical  process 


contiguous  to  the 
United  States, 
which  can  be 
chemically  treat- 
ed and  made  into 
strong  paper  and 
cordage. 

There  are  three 
hundred  thousand 
tons  of  an  annual 
growth  of  fresh 
and  salt  water 
sedges  and  rushes 
which  can  be 
made  into  substi- 
tute textile  fibers 
for  jute  and  other 
rope  materials. 
This  raw  material 
works  easily  with 
jute  machinery 
and  it  can  be  used 
in  whole  or  in 
part  for  cotton 
bagging,  light 
oakums,  roofing 


grass  and  banana.    At  left,  indicated  by  F,  appears  the  grass  in  its 
its  shredded  or  spinning  state,  after  chemical  treatment.    In  KK  is  shown 
making  of  banana  pulp,  from  the  raw  article  to  the  finished  product 
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The  Different  Stages  in  the  Treatment  of  Reeds  and  Canes 

At  left  above,  indicated  by  D:  I.  Raw  cane  matori.il.  2.  Mtcr  troatmcnt  and  ready  for  rolls  and  picker. 
2.  After  golnt  throush  picker.  4.  May  be  used  for  brusli.  S.  Bai(KinR  for  l  otlun.  (teanuts.  Kiain  and  potatoes. 
<L  Can  be  iMed  as  roolins  fell.  7.  Fine  clean  pulp  »tock.  In  B  above:  I.  lienr  sraits  made  into  cellulose  wool. 
X  OaifBin  (d  cood  quality.  3.  Sedge  fiber  rove  for  baggins  and  pads.    4.  Sedge  Aber  used  as  plumber's  oakum 


felta  and  papers.     It  is  very  durable. 

Canes,  reeds  or  bamboo,  of  which  there 
is  an  annual 
available 
supply  of  five 
hundred 
thousand 
tons,  can  be 
used  for  bin- 
der twine, 
bagging  mix- 
tures, coarse 
sacking, 
strong  cord- 
age, paper 
pulps,  oak- 
ums, and 
strong  fibers. 
Two  hundred 
thousand 
tons  of  yuc- 
ca can  be 


Al  above  shows  five  different  kinds  of  salt  and 
water  sedges  and  rushes  which  can  be  made  into 
or  pulp.    The  ancient  Egyptians  foiuid  use  for 


used  as  a  substitute  for  sisal  and  Manila 
and  for  cordage,  twines,  yarns,  strong 

papers  and 
paper  pulp. 
There  is  also 
an  annual 
supply  of  two 
hundred  and 
fifty  thou- 
sand tons  of 
banana,  pita, 
pi  nea  p  pie 
and  palm 
which  can  be 
utilized  for 
cordage, 
twines,  cel- 
lulose, wool 
weaves,  linen 
and  cotton 
rag  pulp. 
These 


fresh 
fiber 
them 
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plants  are  wild  grown  upon  waste  land 
and  are  annually  reproduced  every  six 
months  in  some  localities.  The  yield  is 
from  one  to  two  tons  of  dry  pulp  on  an 
average  per  acre. 

By  the  processes  and  methods  patented 
by  Col.  Marr,  the  yields  of  pulp  for  paper 
purposes  and  the  yields  of  fiber  for  bag- 
ging and  other  cordage  are  much  beyond 
anything  heretofore  obtained  and  record- 
ed. By  using  either  zinc  sulphate  or 
chloride,  his  processes  render  the  gums, 
resinous  matter,  wax  and  fats,  the  silica 
and  the  cementitious  carbohydrates  solu- 
ble in  water.  In  five  hours  from  the  raw 
material  to  the  finished  product,  oak, 
beech,  birch,  maples,  gums  and  poplars 
yield  in  available  pulp  an  average  of 
eighty-five  per  cent  of  the  weight  of  the 
wood.  It  is  not  necessary  to  chop  wood 
as  fine  for  reduction  by  his  processes  as 
with  processes  now  in  use. 

To  possess  commercial  value  a  fiber 
must  be  available  in  large  quantity,  the 
supply  must  be  more  or  less  constant,  the 
product  must  be  readily  marketed,  and  it 
must  be  cheap.  The  fibers  obtained  from 
marsh  growths,  by  the  processes  patented 
by  Col.  Marr,  fulfill  all  these  requirements. 


What  Is  It?  A  Naval  Architectural 
Puzzle 

AT  the  Water  Sports  Carnival  held 
.  annually  at  Copenhagen,  Denmark, 
any  inventor  can  demonstrate  his  devices, 
provided  they  are  in  tangible  shape  and 
have  something  to  do  with  sport  or  loco- 
motion in  water.  The  contests  are  usually 
staged  on  Sortedamsben. 

In  the  scene  shown,  the  catamaran  with 
a  rear  paddle  wheel,  at  the  right,  is  an  old 
contraption  dating  back  to  the  first 
bicycle  days.  The  similar  craft  to  the  left, 
is  fitted  with  a  heavy  keel  to  steady  it,  and 
the  float  is  hollow  and  very  shallow.  It 
obeys  the  rudder  better  than  the  cata- 
maran. Mystery  centers  in  the  queer  tub 
in  the  middle  with  its  ambitious  stream- 
line contours  and  its  electric  wires 
dangling  at  the  side.  Its  wake  does  not 
indicate  great  speed,  and  the  flag  does  not 
seem  to  unfurl  in  the  breeze.  It  appears 
that  the  pilot  has  storage  batteries  on 
board  and  that  he  is  driving  two  motors 
in  watertight  compartments  in  the  pon- 
toon, which  motors,  in  turn,  drive  two 
Archimedian  screws  or  similar  contriv- 
ances to  take  in  water  and  to  expel  it. 


T  ffood  mechanics  who  think  more  of  having  fun  in  some  new  way  with 
if  making  money  by  exploiting  their  inventiveness  commercially 
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What*8  In  a  Name?  In  '^German 
Silver/'  for  Instance 

GERMAN  silver  is  manufactured  in 
r  three  general  ways.  It  is  composed 
of  nickel,  copper  and  zinc  in  varying  pro- 
portions. The  German  method  is  to 
melt  all  the  copper  to  be  used  in  the 
mLxture,  and  two-thirds  of  the  nickel  and 
zinc  in  a  graphite  crucible  and  then  add 
the  rest  of  the  nickel  and  zinc.  In  the 
English  method  the  copper,  nickel  and 
zinc  are  melted  all  at  one  time,  then  more 
copper  and  zinc  are  added.  Should  the 
metal  appear  porous,  a  fireclay  pipe  con- 
taining pitch  is  pushed  into  the  metal  mix- 
ture to  deoxidize  it.  There  are  several 
American  methods.  One  is  to  melt  a 
copper-nickel  alloy  and  then  gradually 
add  the  preheated  zinc.  In  another 
method  monel  metal  is  used  as  a  base. 
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Business  is  good,  thank  you,  in  this  the 
narrowest  of  stores.  Can  you  see  the  store  ? 


You  Can  Attach  This  Humidifier  to    The  Narrowest  Store.    It  Is  Only 
Your  Radiator  Six  Feet  Wide 


A HUMIDIFIER  is  now  manufactured 
which  may  be  quickly  attached  to 
a  flat  or  round  top  steam  radiator. 
Two  soft  pliable  wires  are  passed  be- 
tween the  radiator  coils  to  the  back  of 
the  humidifier,  where  they  are  tightly 
wound  round  two  buttons.  This  enables 
the  moistening  de\'ice  to  be  attached  as 
firmly  as  if  it  formed  part  of  the  radiator. 
When  it  is  de- 
sired to  remove 
the  water  from 
the  humidifier  it 
is  only  necessary 
to  unloosen  the 
wires  from  the 
buttons,  then 
the  device  can 
be  carried  to  an- 
other room  for 
cleaning.  When 
the  radiator  is 
not  being  used 
during  the  sum- 
mer months,  the 
water  in  the 
humidifier  may 
be  removed  and 

the  box-life  part  be  utilized  as  a 
porary  resting  place  for  flowers 
they  can  be  planted. 


G 


tem- 
until 


ROUND  space  must  be  extremely 
valuable  in  Corry,  Pa.,  judging  from 

the  manner  in 
which  the  owner 
of  a  six-foot  strip 
between  the 
right  of  way  of  a 
railroad  and  the 
building  line  of 
one  of  the  streets 
of  Corry  utilized 
his  property.  He 
erected  a  brick 
building,  six  feet 
wide  and  about 
seventy-five  feet 
long,  and  in- 
stalled in  the 
narrow  building 
a  lunch  room  at 
one  end,  and  a 
cigar,  candy  and 
ice  cream 
counter  at  the 
other.  The  queer 
structure  caused 
considerable 
amusement  at 
first,  hut  it  |)rovf'(l  :i  good  investment. 
When  tlu'  railroad  oncroached  about  two 
feet  upon  t  he  Krountl.  it  had  to  move  back. 


Tie  hiimifiificr 
is  made  fast  to 
the  raiiintor  by 
two  wires  part- 
ing between  tl'.f 
hot  w;.tcr  coils 
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A  Sausage  Dealer  Out- Pigs  the  Pig 
in  Hungry  Berlin 

HAVING  tried  a  substitute  for  almost 
€ver>'thing,  the  Germans,  we  are 
told,  are  stopping  short  of  nothing  in  their 
attempt  to  make  certain  new  foods  take 
the  place  of  those  made  scarce  by  the  war. 
The  latest  report  says  that  a  sausage 
dealer  in  Berlin  has  been  fined  $500  for 
selling  sausage  made  of  macerated  rubber, 
finely  ground  hair  and  gelatin.  His 
camouflage  product  contained  no  liver, 
CO  flesh  foods  and  no  fats.  At  that,  it  was 
probably  as  digestible  as  some  so-called 
sausage  on  sale  in  this  country. 


Shoot  Your  Streamers  with  a  Gun 
and  Save  Your  .\rm 

A WOODEN  gun,  with  a  stock  and 
barrel  not  unlike  the  first  archer's 
pieces  ever  used,  but  withal  an  improve- 
ment on  the  schoolboy's  "bean  shooter," 
has  been  invented  by  Jose  L.  Cas- 
tillo, of  San  FrancLsco,  California, 
for  hurling  long  streamers  or  serpen- 
tines over  the  heads  of  people  at 
carnivals  and  outdoor 
festivals.  Elastic  bands 
take  the  place  of  gun- 
powder and  the  barrel 
is  nothing  more  than 
a  slide,  traveling  in  a 
groove.  To  shoot  the 
streamer,  you  place  it 
against  the  slide  and 
fasten  the  hook  or  trig- 
ger over  a  stop,  which 
tikes  the  place  of  a 
trigger.  Elastic  bands 
afford  the  tension  and 
the  instant  the  hook  is 
released  the  slide  with 
its  streamer  shoots  for- 
ward, the  slide  striking 
a  forward  stop  and  the 
Blrearaer  continuing  on 
until  it  breaks.  Before 
firing,  the  streamer  is 
fastened  to  a  clip  on 
the  stock. 

it  is  well  to  unwind 
the  streamer  a  few 
inches  before  it  is  fired, 
to  prevent  it  from 
breaking  off  short. 
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Every  streamer  would  sail  far  and 
swiftly   if  expelled   from  a  gun 


The  stream  of  liquid  is  siphoned 
from  one  bottle  to  another  by 
pressure   on   the    rubber  bulb 

Making  the  Siphon  Empty 
Heavy  Bottles 

IN  factories 
where  large 
amounts  of 
liquids  are 
handled,  the 
siphon,  devis- 
ed by  Charles 
Barrow  and 
Joh  n  Karpen,  of  Racine, 
Wisconsin,  will  be  ap- 
preciated   because  it 
dof's   away  with  the 
lifting  of  heavy  bottles. 

With  his  siphon,  the 
chemist  inserts  the  ends 
of  two  tubes  into  the 
large  bottle  and  places 
the  other  ends  into  the 
bottle  to  be  filled.  One 
tulje  contains  a  large 
rubber  bulb.  The  .sec- 
ond tube  contains  only 
air. 

W'lien  the  bulb  is 
ra{)i<l!y  compressed,  the 
pressure  on  the  top  of 
the  liquid  in  the  end  of 
the  tube  is  reduced. 
The  greater  pressure  on 
the  top  of  the  liquid 
outside  of  the  tube 
forces  it  toward  the  in- 
side, then  up  and  into 
the  smaller  flask. 
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The  Camera-Gun.  Photograph  Your    sufficiently  fine  they  curl  and  fluflF  out 

Bird  Before  You  Shoot  Him  Uke  wool.  ,  ,  .  . 

The  product  is  now  marketed  in  three 

rHE  expression,  "take  a  snap-shot,"     forms — glass  cotton,  glass  wool,  and  in 
becomes  very  real  to  the  photog-     sheets  about  one-half  inch  thick  which 
rapher  who  uses  a  new  camera  support     resemble  white  felt  pads.     In  the  last 


recently  invented  by  George 
Lansis.  The  support  is  made  in 
the  form  of  a  gun.  The  camera 
is  attached  to  the  barrel  in  such 
a  manner  that  in  sighting  the 
object  to  be  photographed,  just 
r.s  a  target  is  sighted  with  a  ritle, 
the  exposure  is  made  by  pulling 
a  trigger. 

The  camera  may  be  attached 
to  a  real  gun  instead  of  to  the 
support  which  looks  like  one. 
This  arrangement  will  enable  a 
hunter  to  photograph  any  bird 
or  animal  just  before  it  falls  u 
\'ictim  to  his  gun.    Or,  if  the 
camera  is  equipped  with  a  quick- 
action  lens,  the  bird  might  be 
photographed    at  the 
instant  it  is  shot,  to 
test   the  hunter's  ac- 
curacy. 

With  this  device  na- 
turalists could  obtain  a 
photograph  of  the  ani- 
mal and  the  animal  it- 
self within  the  space  of 
a  few  seconds. 


form  mentioned. 


may  be  used 
to  make  sep- 
arators for 
accumulators 
of  electricity. 


The  camera  may  be  attached 
to  a  real  or  dummy  gun 


The  Wigs  of  the  Future  May  Be 
Made  of  Glass 

IN  Venice  they  are  spinning  glass  for 
commercial  uses,  converting  it  into 
glass  cotton  and  glass  wool  pressed  into 
sheets  or  pads.  Although  the  principal 
use  of  the  product  at  present,  is  for  insu- 
lation, we  have  the  word  of  the 
Italian  makers,  that  it  serves  ad- 
mirably for  making  artificial  hair, 
wigs,  perukes,  doll's  hair.  Santa 
Claus  beards  and  other  hirsute 
adornments.  The  processes  of 
manufacture  are  simple.  Solid 
glass  rods,  made  of  pure  American 
soda  that  contains  no  adultera- 
tion of  lead  or  other  metal,  are 
worked  into  fluff  under  a  Bunsen 
burner  and  blowpipe.  A  bicycle 
wheel,  minus  the  tire,  winds  up 
*»€  threads.    If  the  threads  are 


The  Slacker  Hen— She 
Lays  Curious  but 
Uneatable  Eggs 

THERE  is  only  one  thing  to 
do  for  the  hen  who  lays 
such  eggs  as  the  freak  formation 
shown  in  the  accompanying 
photograph.  It  is  a  case  for  the 
application  of  the  verdict  ren- 
dered in  the  old  college  song, 
"Chop  Her  Head  Off    Short !" 

The  freak  has  two  decided 
curves  and  at  first  glance  looks 
almost  like  a  snail.  It  was  laid 
in  the  same  nest  in  which  a 
dozen  or  more  small  eggs,  like 
birds*  eggs,  had  been  found 
during  the  spring  and  summer. 
These  tiny  eggs  contained  no 
yolks  at  all.  It  is  probable  that 
the  curiously  formed  egg  shown 
here  is  also  yolkless. 
There  are  two  reasons  for  passing  the 
death  sentence  upon  the  hen  that  laid 
the  egg.  One  is  that  slackers  in  the 
poultry  yard  during  war-time  are  not 
to  be  tolerated  under  any  circumstances; 
the  other  is  that  the  hen  is  unhealthy 
and  is  probably  suffering  from  some 
internal  disturbance. 


The  freak  egg  placed  beside  an  egg  of  natural 
size   and   shape   for    the  sake  of  compariaoo 
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A  Sausage  Dealer  Out-Pigs  the  Pig 
in  Hungry  Berlin 

HAVING  tried  a  substitute  for  almost 
ever>'thing,  the  Germans,  we  are 
told,  are  stopping  short  of  nothing  in  their 
attempt  to  make  certain  new  foods  take 
the  place  of  those  made  scarce  by  the  war. 
The  latest  report  says  that  a  sausage 
dealer  in  Berlin  has  been  fined  $500  for 
selling  sausage  made  of  macerated  rubber, 
finely  ground  hair  and  gelatin.  His 
camoutiage  product  contained  no  liver, 
no  flesh  foods  and  no  fats.  At  that,  it  was 
probably  as  digestible  as  some  so-called 
sausage  on  sale  in  this  country. 
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Shoot  Your  Streamers  with  a  Gun 
and  Save  Your  ;Vrm 

A WOODEN  gun,  vnih  a  stock  and 
barrel  not  unlike  the  first  archer's 
pieces  ever  used,  but  \vnthal  an  improve- 
ment on  the  schoolboy's  "bean  shooter," 
has  been  invented  by  Jose  L.  Cas- 
tillo, of  San  Francisco,  California, 
for  hurling  long  streamers  or  serpen- 
tines over  the  heads  of  people  at 

carnivals  and  outdoor  

festivals.  Elastic  bands 
take  the  place  of  gun- 
powder and  the  barrel 
is   nothing  more  than 
a  slide,  traveling  in  a 
groove.    To  shoot  the 
streamer,  you  place  it 
against  the  slide  and 
fasten  the  hook  or  trig- 
ger over  a  stop,  which 
takes  the  place  of  a 
trigger.    Elastic  bands 
afford  the  tension  and 
the  instant  the  hook  is 
released  the  slide  with 
its  streamer  shoots  for- 
ward, the  slide  striking 
a  forv^'ard  stop  and  the 
streamer  continuing  on 
until  it  breaks.  Before 
firing,  the  streamer  is 
fastened  to  a  clip  on 
the  stock. 

It  Ls  well  to  unwind 
the  streamer    a  few 
inches  before  it  is  fired, 
to    prevent    it  from 
breaking  off  short. 


The  stream  of  liquid  is  siphoned 
from  one  bottle  to  another  by 
pressure    on   the    rubber  bulb 

Making  the  Siphon  Empty 
Heavy  Bottles 


Mop 


3tT«mer  roll 
Slid' 


I'v" 

i  1  /' 


Every  streamer  would  sail  far  and 
swiftly   if  expelled   from  a  gun 


F\  factories 
wherelarge 
amounts  of 
liquids  are 
handled,  the 
siphon,  devis- 
ed by  Charles 
Barrow  and 
John  Karpen,  of  Racine* 
Wisconsin,  will  be  ap- 
preciated   because  it 
does   away  with  the 
lifting;  of  heavy  bottles. 

With  his  siphon,  the 
chemist  inserts  the  ends 
of  two  tubes  into  the 
lartie  bottle  and  places 
the  other  ends  into  the 
hot  lie  to  be  filled.  One 
\u]>o  contains  a  large 
ruhhf-r  bulb.  The  sec- 
ori<l  tube  contains  only 
air. 

A\  lien  the  bulb  is 
rapidly  compressed,  the 
pros^^ure  on  the  top  of 
thv  li<iuid  in  the  end  of 
the  tube  is  reduced. 
The  ijreater  pressure  on 
the  top  of  the  liquid 
outside  of  the  tube 
forces  it  toward  the  in- 
side, then  up  and  into 
the  smaller  flask. 
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How  a  Photograph  Can  Show  the 
Efficiency  of  a  Pumping  Machine 


O 


NE  of  the  fin- 
est demon- 


strations of  correct 
mechanical  princi- 
ples in  a  machine 
is  given  in  the  ac- 
companying illus- 
tration. Although 
the  pump  and  mo- 
tor are  on  a  pre- 
carious mounting 
of  eight  glass  tum- 
blers, and  although 
the  outfit  is  pump- 
ing away  at  full 
speed,  a  photo- 
graph of  eight  min- 
utes exposure  fail- 
ed to  detect  the 
slightest  vibration. 
To  the  experienced 
engineer,  one  look 
at  the  picture 
would  convince 
him  of  the  pump's 
high  efficiency. 

And  that  is  what 
the  manufacturers  wanted 
to  show.  The  pump,  which 
is  non-pulsating,  has  been 
designed  on  a  new  me- 
chanical basis.  High  speed 
pumps  that  are  seen  now- 
adays are  crank  driven.  A 
crank  drives  the  pump  pis- 
tons fast  at  the  middle  of 
the  stroke,  and  then  slows 
them  down  at  the  end.  The 
result  b  a  violently  pulsat- 
ing stream,  the  reaction  of 
which,  especially  if  the  water 
nped  to  any  height,  is 
gh  seriously  to  jar  the 

own  at  the  right, 
wo  pistons  in  the 
cylinder,    so  recip- 
ted   by   cams  on  the 
p  frame  work  that  a 
uniform  flow  is  pro- 
One  piston  sucks 
lift.s  the  water  at  con- 
speed  during  the  larg- 
rt   of   its  pumping 


The  almost  entire  lack  of  vibration  or  jar 
is  a  good  indication  that  this  non-pulsating 
pump  has  a  wonderfully  high  efficiency 


stroke.  Over  the  remainder  of  ita  strolie, 
the  same  piston  gradually  trails  the  load 
off  while  the  other  piston  is  assuming  it. 

The  combined  flow 
is  thus  always  uni- 
form and  equal  to 
the  rated  amount. 

The  continual 
stopping  and  start- 
ing of  the  column 
of  water,  which 
causes  a  great 
waste  of  power 
and  which  is  hard 
on  the  machinery, 
is  thus  replaced 
by  a  uniform 
stream  which 
doesn't  as  much 
as  knock  over  the 
lead  pencil  at  the 
top  of  the  ma- 
chine. Compared 
with  other  pumps, 
the  one  described 
here  is  said  to  ef- 
fect a  saving  of 
eighty  per  cent  of 
power  and  fuel. 
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The  principal  parts  of 
the  pump  and  their 
relation  to  one  another 
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There  Has  Been  a  Short- 
age of  Coal  in  Italy 
Ever  Since  1913 

ITALY  is  so  pressed  for 
coal  that  gas  engineers 
are  compelled  to  employ 
substitutes.  Since  the  war 
with  Turkey,  in  1913,  there 
has  been  a  serious  shortage 
of  fuel  in  the  country.  To- 
day, coal  costs  seven  times 
as  much  as  it  did  a  few  years 
ago.  Yet,  strange  to  say, 
the  price  of  coke  has  not 
risen  in  proportion  to  coal. 
At  the  middle  of  1916,  coke 
was  costing  but  two  and  a 
half  times  as  much  as  before 
the  war.  Private  gas  works, 
which  have  made  pre-war 
contracts  with  the  muni- 
cipal authorities,  are  in  a 
precarious  condition  and  are 
running  at  enormous  losses, 
due  to  the  exorbitant  prices 
they  are  obliged  to  pay. 
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FOR  PRACTICAL 
WORKERS 


Making  an  Automobile  Serve 
as  a  Wrecker 

IT  is  almost  a  necessity  for  every  garage  to 
have  a  road  repair  automobile,  and  one 
»-ith  a  lifting  crane  is  most  desirable.  The 
one  illustrated  was  built  from  an  old  dis- 
carded pleasure  car,  ha\nng  a  40-horsepower 
engine  and  a  three-speed  sliding  gear  with  a 
leather  cone  clutch.  Generally  an  old  car  is 
best  for  the  purpose,  providing  it  is  me- 
chanically good. 

The  rear  mud-guards  and  body  of  this  car 
were  removed,  leaving  only  the  front  seat 
and  gas  tank.    On  the  rear  of  the  chassis 
there  was  erected  a  5- 
in.  angle-iron  station-  L 
ary  derrick.    This  was  >»ivei  M««it  ii9M 


hole  was  attached  to  the  upper  end  of  the 
angle-iron  with  rivets.  To  the  eyelet  was 
hung  a  hoisting  block  and  tackle,  the  lower 
member  being  equipped  with  a  3-in.  forged 
steel  hook.  This  is  for  the  purpose  of  raisinp 
the  axles  and  frame  of  the  broken  automobile 
sufficiently  to  quickly  assemble  new  parts. 
Back  of  the  automobile  seat  is  fitted  a  2-in. 
oak  platform  4  ft.  5  in.  long  and  having  a 
width  the  same  as  the  original  body.  On  top 
of  this  platform  are  built  8-in.  compartments 
with  reinforced  iron  corner  braces  for  holding 


V»'  steel  bott 


three  o 


Top  view 

Details  of  the  framework  for  a  crane  to  be  attached  to  the  rear 
end  of  a  chassis  Trame  and  workbench  to  nuike  a  wrecking  truck 


Kal.  cans.  Back  of 
these  are  a  \vorkl)enrh  and 
a  bin  for  miscfllanoou.s 
tools.  Holes  art'  <lrillt'd  in 
the  chassis  frame  for  secur- 
ing a  heavy  6-in.  vise, 
which  is  a  very  necessary 
tool  for  a  road  repair  bench. 

Attached  to  the  extreme  end  of  the  chassis 


reinforced  and  the  derrick  was  held  to  the 
chassis  frame  with  ^  s-in.  plates.  A  forged 
0teel  eyelet  having  a  2-in.  inside  diameter    frame  is  a  3^  by  1 clamp  through  which  is 
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placed  a  3-in.  forged  steel  ring  for  towing 
purposes.  From  the  lighting  system  of  the 
automobile  an  8-in.  swiveled  head  lamp  was 
attached  to  the  rear  of  the  seat.  Whether 
electricity  or  acetylene  gas  is  used  this  ar- 
rangement serves  the  purpose  excellently 
when  making  night  repairs.  The  lamp  may 
be  turned  directly  on  the 
work. 

A  large  tool  box  is  built  on 
the  left  running  board.  In 
this  all  necessary  bench  tools 
are  carried,  including  ham- 
mers, wrenches,  files,  hack- 
saws, hand  drills,  gasoline 
torch  and  soldering  outfit,  a 
set  of  dry  batteries,  wire 
tape  and  assortment  of  bolts, 
nuts  and  washers,  from  '  ■>  to 
6-in.  tire  repair  outfit,  gaso- 
line priming  can,  spark  plug 
kit,  etc.  Back  of  the  seat 
a  tarpaulin  is  kept.  A  small 
emery  wheel  grinder  may  be 
geared  from  the  flywheel  by  a  friction  pulley 
and  a  s-i"-  countershaft  run  parallel  with 
the  frame  to  the  workbench. — P.  P.  A\'ery. 


A  Guard  to  Prevent  You  from  Dipping 
Your  Pen  Too  Deep  in  the  Ink 


C 


A  square  of  mica  protects 
your  fingers  from  ink  stains 


UT  out  a  small  square  or  circle  of  mica 
and  slip  it  over  your  favorite  penholder 
about  '4  in.  from  the  pen  point.  A  small 
brad  on  each  side  \\ill  hold  the  mica  exten- 
sion in  place.  This  arrange- 
ment will  serve  as  an  ex- 
cellent ink  gage  when  dip- 
ping the  point  in  the  bottle 
and  also  as  a  guard  against 
ink  stains.  The  mica  square 
will  prevent  the  pen  from 
being  dipped  in  too  far.  It 
does  not  obstruct  your  view 
of  the  writing;  you  can  see 
through  the  mica.  Should 
it  become  stained,  washing 
it  in  a  little  water  will 
immediately  clear  it. 
—Clarence  T.  Hubbard. 


polish  is  some* 


\  Liquid  to  Clean  Silverware 
Without  Damage 

WHEN  using  silver  polishes,  it  should 
be  remembered  that  some  silver  is 
alwaj's  removed  in  the  cleaning  process. 
For  this  reason  liquid 
times  preferred 
to  the  ordinary 
powder,  as  it  re- 
moves the  tar- 
nish without 
scratching,  and 
at  the  s;ime  time 
ves  a  bright 
*tre.  .\  very 
atisfactory 
uid  polish  can 
prepared  by 
five  parts 
tui  ammonia, 
ts  sodium 
osul  ph  ite. 
n  parts  of 
0  n  i  u  m 
e  in  - 

of  water.    The  greatest  distributor  of 
in  New  York  city  recommends  the 
sodium  hypoeulphice  in  water. 


An  incinerator  built  of  a  few  bricks.  ha\-xng  a  grate  under 
the  K^tfb•ge  grate  for  drying  and  burning  the  refuse  mactsr 


An  Easily  Ck>nstructed  Brick 
Incinerator  for  Garbage 

AN  effective,  cheap  incinerator  for  a  subur- 
l  \  ban  home  can  be  made  from  the  mate- 
rials listed  herein.  First  lay  six  and  one-half 
bricks  on  a  smoot  h  base,  beginning  on  one  side 
\\ith  half  a  brick  placed  next  to  a  whole  brick; 
then  take  a  whole  brick  and  lay  it  crossing 
the  end  of  the  last  one.  Continue  this  until 
the  full  sLx  and  one-half  bricks  have  been  used. 

The  second, 
"       —     -         ,  -        third  and  fourth 

rows  are  laid  in 
the  same  man- 
ner, lapping  the 
joints.  When 
the  fourth  tier 
is  completed  lay 
on  a  good  1  y-^n. 
coat  of  mortar 
and  imbed  in  it 
ten  iron  bars 
each  "Jl  in.  long 
and  about  in. 
In  diameter  (or 
the  flat  kind) 
laying  two  in 
front  over  the 
bricks  to  sup- 
port the  next  tier,  spacing  them  equally. 
Another  complete  tier  of  eight  bricks  is 
then  laid,  starting  with  sLx  and  one-half 
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bricks  to  make  the  front  opening.  On 
top  of  this  lay  ten  more  bars  imbedded  in  the 
mortar,  thni  lay  five  layers  of  brick,  finishing 
the  top  by  rounding  it  off  with  mortar. 

When  this  is  completed  the  incinerator 
will  have  a  fire  grate  below  and  another  grate 
above  entirely  surrounded  with  bricks.  The 
second  ^ate  forms  a  receptacle  for  garbage. 
The  mortar  should  be  made  of  slacked  lime 
and  sharp  sand. — Ronald  F.  Rtblet. 

Holder  for  the  Starting  Crank 
of  an  Automobile 


ON  some  older  types  of  automobiles  no 
provision  was  made  for  securing  the 
starting  erank  when  it  waa  diaengaged.  The 


The  pin  on  the  jaw  clutch  that  slips  into  a 
notch  for  holding  crank  in  an  upright  position 


arrangement  shown  herewith  for  holding  the 
■tartingcnuikiB  eaqr  to  make  and  i4>p1y  and 
will  be  found  very  effective.  The  sketch 
shows  the  usual  jaw-clutch  shaft  held  in  a 
bearing  fastened  to  the  underside  of  the 
radiator  channel. 

The  crank-holding  device  consists  of  a 
hardened  steel  pin  driven  in  the  large  part  of 
the  clutch  shaft  so  that  it  will  engage  the 
dot  plate  when  the  spring  foreea  the  shaft 
outward.  When  cranking  the  motor  the  pin 
clears  the  slot  plate.  The  pin  is  either  a 
drive  fit  in  the  clutch  shaft  or  is  threaded. 
If  the  ahaft  is  hardened  it  wiU  be  necessary 
to  anneal  it  before  trying  to  drill  the 
holafc — W.  Burr  Bennett. 


Gttt  Yaar  loe  Silently  and  Easily 
With  a  Needle  and  Thimble 

\  BLOCK  of  lee  can  be  split  into  small 
J  \  pieces  in  a  very  short  time  by  the  use 
of  a  needle  and  thimble,  without  the  trouble 
of  putting  the  lea  lit  a  bag  and  pounding  it 
or  the  nmaa  attending  the  ahaving  or  picking 
process. 

A  rather  coarse  needle  of  the  variety  used 
for  hand  sewing,  or  a  amall  darning  needle. 


and  a  thimble  are  the  only  tools  required. 
Hold  the  needle  between  the  thumb  and 

index  finger  of  the  right  hand,  and  with  the 
thimble  on  the  second  finger  of  the  same 
hand  press  the  needle  firmly  and  steadily 
into  the  ice.  In  a  second  or  two  the  piece  of 
ice  of  the  size  desired  will  quietly  crack  off. 
This  method  has  its  silence  to  recommend 
it. — C.  B  Whitehousb. 


A  BuUt-In  Writing  Desk  Made 
from  a  Bread  Board 

WHEREVER  a  compact  writing  desk  is 
needed  this  type  can  be  used  to  ad- 
vantage, especially  in  the  summer  cottage. 
The  dedc  itself  is  nothing  more  than  a  fiat 
board.  A  bread  board  16  by  22  in.  would 
be  about  as  satisfactory  as  anything. 
First  decide  on  the  location.  If,  as  in  a 
summer  camp,  them  Is  no  plaster  and  the 
studs  are  exposed,  the  position  of  the  desk 
may  be  between  two  of  the  studs.  If  there 
b  plaster,  it  will  have  to  be  broken  through 
between  two  studs.  About  80  in.  above  the 
floor  and  between  the  studs  nail  another 
piece  the  same  size  as  the  studs  like  a 
header.  From  this  cross-piece  hinge  the 
bread  board  as  shown  in  the  iUustration  and 
fasten  it  to  a  chain  on  one  side  to  hold  it  in  a 
horizontal  position  when  it  is  down.  On  the 
inside  of  the  desk  top  fasten  a  blotter,  and 
adorn  the  outside  with  a  picture.  The 
studs  are  usually  spaced  about  18  in.  on 


The  built-in  writing  desk  as  it  ap* 
pears  wbm  it  is  open  and  dosed 


centers  so  that  a  clear  space  of  about  16  in. 
will  be  in  the  wall  between  them.  The  back 
of  this  may  be  used  as  a  space  for  a  rack  for 
papers  and  hooks  for  pens  and  pencils  and 
place  for  ink,  etc.  The  illustration  furnishes 
a  suggestion  as  to  what  can  be  done  and  how 
the  desk  looks  when  it  is  closed  and  out  of 
the  way.— Habou>  V.  WAL8B. 
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A    Ck)inpletely  Equipped  Portable 
Cabinet  for  the  Photographer 

THE  case  shown  is  24  in.  high,  30  in. 
long  and  6  in.  thick.  It  may,  of 
course,  be  made  any  size,  but  this  one 
can  be  placed  behind  a  door  or  in  a  closet 

out  of  the 
way,  and  is 
large  enough 
so  that  the 
printing  box 
compartment 
will  accom- 
modate a  5  by 
7-in.  size  or 
smaller.  The 
capacity  of 
the  case  is  sur- 
prising. On 
the  upper  left 
door  are  the 
scales,  which 
can  be  tilted 
to  bring  them 
level,  a  drop- 
ping  glass, 
stirring  rod, 
palette  and 
tweezers.  On 
the  upper  half  are  eight  4  by  5-in.  holders 
and  an  exposure  meter.  On  the  upper 
center  shelf  is  room  for  all  sorts  of  sen- 
sitized paper  up  to  12  by  14  in.  in  size 
for  enlarging,  and  the  latest  negatives. 
On  the  right  side  the  shelves  occupy 
only  half  the  width,  the  remainder 
being  placed  on  the  door. 

In  the  case  will  be  found  1  lb.  of 
sodium  carbonate,   U  lb.  of  sodium 
ite,  1  oz.  potassium  metal-bisul- 
^1  bottle  retouching  varnish,  two 
pottles  of  toner,  1  box  of  potas- 
ite,  1  box  potassium  bromide, 
•opper  sulphate,  1  box  pow- 
lum,  1  box  citric  acid,  1  box 
alum,  and  1  glass  funnel.  In 
)m  section  is  a  book  of  for- 
>n  the  door  is  1  bottle  each  of 
It  bromide  of  potassium,  pyro, 
amidol,  1  box  hydroquinone, 
)tassium  ferricyanide,  a  pack  of 
1  box  of  opaque,  1  box  of 
if,  1  box  of  green  toner,  1  box 
ier  and  a  rack  for  masks  at  the 

two  doors  shown  in  the 


The  cabinet  when  closed 
can    be    carried  easily 


lower  central  portion  are  closed,  the 
trays,  trimming  board  and  blotting  pad 
may  be  stored  therein.  When  these 
doors  are  lowered  they  at  once  become 
available  for  holding  the  various  trays 
in  development.  The  door  in  the  fore- 
ground is  covered  with  rubber.  The  lower 
central  portion  is  also  provided  with  a 
folding  rack  for  glass  plates  and  with 
clips  for  holding  films  while  drying, 
which  keeps  them  out  of  the  dust. 

At  the  lower  Jeft  is  the  printing  box, 
the  inside  of  which  is  painted  red  and 
provided  with  a  curtain  of  ruby  fabric, 
shown  partly  raised  from  the  bottom. 
This  runs  in  grooves  and  is  held  up  at 
the  top  by  a  spring,  thus  closing  out  all 
white  light,  making  a  fine  dark  lan- 
tern. 

What  appear  to  be  two  narrow  drawers 
above  the  lamp  is  the  printing  frame, 
the  lower  half  slides  out  only  half  way 
and  the  top  part  the  rest  of  the  way, 
so  that  a  negative  may  be  inserted  and 
removed  easily.  The  red  light  reflected 
from  the  white  enamel  door  below, 
throwing  the  rays  up  through  the  nega- 
tive, makes  placing  the  paper  an  easy 
matter.  The  corner  shown  partly  raised 
is  fastened  to  the  frame  so  that  when 
the  frame  is  pushed  back  in  the  case 
it  is  forced  down  in  close  contact  with 
the   paper   and   negative   by   two  fiat 


ssmm 


AS/ 


The  cabinet  opened  showing  the  compart- 
ments for  the  chcnucals,  plates  and  papers 

springs  placed  beneath  the  compartment 
housing  the  scales.  This  door  is  also 
provided  with  a  spring  to  open  it,  as 
shown,  as  it  is  withdrawn  from  the  case. 
This,  of  course,  stops  the  printing. 

The  lamp  shown  is  for  enlarging;  the 
one  for  printing  is  back  of  the  curtain 
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where  the  wire  enters.  The  curtain, 
when  released,  rolls  down  out  of  the  way, 
being  actuated  by  a  spring  such  as  used  on 
window  shades.  Inside  the  central  por- 
tion is  a  switch  for  shifting  the  current 
from  one  light  to  the  other.  The  brass 
comers  ard  handle  were  purchased.  The 
case  was  painted  inside  and  out  as  a 
finish. — I.  E.  Pettibone. 


A  Homemade  Sawdust-Burning 
Heating  or  Cook  Stove 

HERE  is  a  little  new-style  stove  which 
will  save  your  coal.  It  burns  saw- 
dust. You  can  make  the  stove  yourself 
if  you  are  handy  with  tools.  It  is  simply 
a  cylindrical  box  made  of  sheet  iron, 
about  7^4  in.  in  diameter  and  eight 
inches  deep.  It  has  no  lid.  The  box 
should  be  filled  with  sawdust  to  within 
an  inch  of  the  top,  leaving  the  rim, 
which  is  pierced  with  eight  holes  ?4  in. 
in  diameter,  uncovered.  Three  small 
pieces  of  sheet  iron,  bent  at  right  angles 
and  riveted  inside  below  the  top,  serve 
as  brackets  to  support  the  cooking  utensil 
at  the  right  height  above  the  flame. 

Before  filling  the  box  with  the  sawdust, 
a  piece  of  wood  10  J -j  in.  long,  tapering 
from  1^4  in.  in  diameter  at  one  end  to 
1 '  4  in.  at  the  other,  is  placed,  small  end 
downward,  in  a  vertical  position  at  the 
bottom  of  the  box.  Another  piece  of 
wood  1  ^4  in.  in  diameter  and  6  in.  in 
length  is  inserted  through  a  hole  in  the 
side,  at  the  level  of  the  bottom.  One 
end  of  thb  piece  is  slightly  hollowed  to 
fit  the  lower  end  of  the  vertical  piece. 
These  two  pieces  of  wood  act  as  a  kind 
of  core  around  which  the  sawdust  is 
packed  and  rammed  down  hard  with  a 
wood  rammer.  After  the  sawdust  is 
packed  in,  the  pieces  of  wood  should  be 
removed,  leaving  two  holes,  one  vertical 
and  the  other  horizontal.  Through  the 
vertical  hole  a  few  drops  of  kerosene  are 
poured,  and  through  the  horizontal  open- 
ing a  lighted  taper  is  inserted.  As  soon 
as  the  sawdust  catches  the  blaze,  the 
cooking  utensil  may  be  placed  over  the 
top.  The  fire  will  burn  from  three  to  six 
hours  without  replenishing  and  without 
flaring  up.  It  gives  oflF  a  good  heat, 
sufficient  for  any  kind  of  cooking  or  for 
laundry  work- — James  A.  Carter. 


The  Animated  Match  Box  on  the 
Back  of  the  Hand 

DO  this  trick  before  a  mirror  and  you 
will  actually  surprise  yourself.  Al- 
though exceedingly  simple  it  is  very  per- 
plexing to  the  onlooker.  Take  an  or- 
dinary match  box  and  lay  it  flat  on  the 

back  of  your  hand. 
At  your  command 
it  will  "sit  up"  or 
"lie  down."  More- 
over, it  will  ac- 
complish the  task 
slowly  or  rapidly 
at  your  own  will. 
No  threads,  wires, 
wax  or  weights  are 
used.  Nothing 
but your  hand  and 
the  match  box.    Try  it  as  you  read  this. 

When  placing  the  box  pn  the  back  of 
your  hand  have  the  drawer  open  just  the 
slightest  bit.  Push  it  together  with  the 
fingers  of  the  hand  that  is  placing  the  box. 
This  will  cause  a  bit  of  the  loose  skin  to 
catch  in.  The  box  will  lie  perfectly  flat 
until  you  push  your  closed  up  fingers 
into  your  palm.  The  slightest  strain  will 
tighten  the  skin  and  the  little  box  full  of 
matches  will  gradually  rise  up  in  the 
most  amusing  manner.  To  have  it  "lie 
down"  merely  relax  the  pressure.  As 
you  do  this  not  a  muscle  or  vein  will 
move.  Only  the  slight  "pinch  feeling" 
of  the  skin  will  keep  you  from  fooling 
yourself. 


The  skin  on  tiic  hand 
is  gripped  in  the  box 


Tire  Damage  Caused  by  Driving  in 
Street  Car  Tracks 

ROUGH  streets  tempt  one  to  drive  in 
car  tracks.  It  is  more  comfortable 
for  the  passengers  and  may  seem  more 
of  an  economy  to  protect  the  car  on  special 
occasions  from  bumps  and  unusual  vibra- 
tion by  running  in  car  tracks,  rather  than 
over  rough,  cobblestone  pavements.  The 
tires  will  not  be  injured  by  doing  this 
occasionally;  however,  to  continue  the 
bad  practice  shortens  the  mileage  of  the 
tire.  Quite  often  the  pavement  along  the 
inside  edges  of  the  rails  is  very  rough  and 
may  result  in  cuts  to  the  rubber  and 
bruises  to  the  fabric.  Driving  over  street 
car  track  switches,  the  pointed  frogs 
may  cut  the  tires  beyond  repair. 
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Inserting  Hard  Fiber  Plugs  into 
Automobile  Clutches 

THE  studs  that  disengag:e  the  dry  plate 
clutch  of  a  certain  make  of  automobile 
are  made  of  a  softer  material  than  the  dis- 
engaging levers.    This  causes  the  plugs  to 
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'  A  fiber  plug  to  take  the  place  of  a  worn- 
out  steel  stud  in  an  automobile  clutch 

wear  rapidly,  necessitating  the  replacing  of 
them  frequently. 

To  avoid  the  expense  of  purchasing  new 
studs,  we  inserted  hard  fiber  plugs  to  put  the 
stud  into  proper  condition  again.  These 
plugs  were  inserted  into  tapped  holes,  and 
when  removing  an  old  one  it  was  merely 
necessary  to  drill  out  the  larger  portion  and 
then  force  the  balance  out  by  running  a  tap 
through  the  threads. — Adolph  Klein. 


A  Loose-Leaf  File  in  Which  to  Keep 
Photographic  Films 

THE  filing  case  is  made  of  a  loose-leaf 
note-book,  of  a  kind  having  the  leaves 
held  at  one  of  the  narrow  edges,  and  in 
which  they  are  as  large  as  the  films  that 
are  to  be  preserved.  Holes  that  correspond 
in  size  and  location  with  those  in  the  leaves 
of  the  note-book  should  be  punched  into 
the  margins  of  the  films.  The  printing 
quality  of  the  negatives  suffers  no  injury 
from  this  operation,  as  the  margins  ar- 
blank. 

Into  the  binder  are  inserted    it,  r-i  ,* 
loose  leaf  and  a  film.    On  ti 
loose  leaf  may  be  written  a  con 
of  the  following  film.    B\  ' 
each  film  is  sep:i  ^" 
is  well  proteri 
beginning  o: 
which  an  ' 
the  leav. 
located. 

Wh. 
preser 


them  in  separate  binders,  sorting  them  ac-^ 
cording  to  their  descriptions,  such  as  por*' 
traits,  landscapes,  etc. 

When  any  film  is  removed  for  printing 
its  accompanying  record  leaf  should  als< 
be  removed,  to  prevent  the  two  from  be-. 
Cuming  separated. — F.  M.  Wagner. 

An  Automatic  Match  Safe  for 
Holding  Box  Matches 

AVERY  useful  match  safe  can  be 
made  from  any  ordinary  3 4 -in.  wood. 
It  is  convenient  because  after  the  cover  is 
taken  from  a  match  box  it  can  be  slid  right 
into  the  safe,  and  also,  because  it  can  be  hung 
on  the  wall  as  well  as  set  on  a  table  or  shelf. 

The  dimensions  on  the  accompanying  il- 
lustrations are  for  3^-in.  stock  and  they 
should  be  slightly  changed  if  the  wood  is  of 
any  other  thickness.  The  accompanying 
illustrations  show  the  construction  of  the 
safe  as  well  as  the  dimensions. 


tower  front 


i 
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•ch  safe  to  hold  a 
i  deliver  them  a 
-'ttom  of  the  tx>x 

r  is  wanted  on  the  safe. 
■  be  glued  to  the  top 
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4  SiBvIe  Method  of  Securely  Fastenlnft 
Umbrella  Handles 

IT  frequently  happens  that  an  umbrella 
i  hMving  an  expensive  handle  will  get 
Mmi.  TiNOWMrmay naturally dfliire to 
have  the  han^e  put  on  another  umbrdla. 
Py  foUowing  these  instructions  any  person 
tMh  make  the  change  of  handles. 

dnB  out  ISbm  hole  hi  the  handle^  then 
•Trap  a  few  layers  of  cloth  on  it  and  clamp  it 
in  a  viae,  using  just  sufficient  force  to  the 
jaws  to  hold  it  upright.  Then  put  powdered 
tdfihiir  hi  the  hole — ^heat  the  end  of  the 
umbrella  rod  red-hot  and  push  it  down  in  the 
fulphur.  The  heat  will  fuse  the  sulphur  and 
cause  it  to  grip  the  rod  tightly.  This  method 
cu  ake  be  need  to  fasten  rods  hito  stonop 
hoe  cr  wood.— W.  Stamdiford. 

ioterting  Manifold  Papers  Evenly 
in  a  Typewriter 

TH£  insertion  of  manifold  papers  is  a  job 
which  taxes  the  patienee  of  many  who 

have  occasion  to  use  the  typewriter.  It  is 
difficult  to  keep  the  papers  "squared."  The 
difficulty  may  be  overcome  by  folding  a 
aarrow  strip  of  paper,  placing  it  over  the 
top  of  the  sheets,  and  then  inserting  them 
in  the  machine.  This  keeps  the  sheets  in 
derired  position. 


Liying  Out  and  Finishing  a 
Plain  Blanking  Die 

THERE  are  numbers  of  good  machinists 
who,  with  a  little  instruction,  could 
qualify  as  tool  and  die  makers,  for  whom 
that*  is  great  demand.  The  following 
article  deals  ^nth  a  very  simple  die,  but  it 
gives  some  idea  of  the  fundamental  rules  so 
that  a  iathe  man  who  masters  the  instruc- 
tions given  win  not  be  entirely  inexpeorimeed 
when  called  on  to  do  this  work. 

We  will  assume  that  a  die  is  required  to 
blank  some  pieces  of  No.  20-gage  hard  sheet 
hni,  spd  tiie  dimensions  eslled  for  are  as 
?iven  in  tig.  1.  The  tools  necessary  for  this 
layout  are  the  square,  dividers  and  scriber. 
The  steel  for  the  die  is  placed  in  the  shaper, 
sad  unless  tiis  sides  are  unusually  rough,  a 
cut  is  taken  on  the  piece  to  be  used  for  the 
bottom.  After  this  is  done  the  piece  is 
rtvarsed  and  the  top  is  planed  off  and 
saoothed  with  a  tool,  as  shown  at  A .  Again 
clamp  the  piece  in  the  planer  and  trim  off  the 
(our  ades,  taking  care  to  make  them  as 


square  as  possible.  This  will  be  a  great  aid 
in  laying  out  the  more  complicated  di& 
worlc.  It  is  very  necessary  to  have  a  botHs 
of  blue  stone  solution  at  hand,  which  whoi 
applied  to  the  surface  of  the  steel  will  pro- 
duce a  copper-colored  coating  /or  taking  the 
lines  that  are  drawn  thereon  for  the  work. 

After  the  blue  stone  has  been  applied,  scribe 
the  center  lines  B-C  Fig.  2;  then  the  lines 
^-in.  on  each  side  of  the  line  B;  draw  the 
interaeeting  lines  at  the  end,  slways  measur- 
ing from  ^e  center.  The  radius  of  projec- 
tion is  }4  in.  and  is  measured  with  the 
dividers,  taking  for  a  center  the  point  on  the 
line  C  at  D,   The  die  is  now  laid  out. 

For  drilling  the  core,  a  line  is  drawn  im  the 
inside  as  in  Fig.  3,  on  which  there  are  spaced 
the  punch  marks  so  that  a  drill  will  not  quite 
toueh  the  outline  when  drflUng  the  holes. 
This  spacing  should  be  as  close  as  possible  so 
that  the  core  can  be  easily  removed. 

Before  the  holes  are  drilled,  the  die  is 
strapped  to  the  f  see  plate  of  a  lathe^  and 
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Shape  and  size  of  the  piece  to  be  punched, 

At*miU»  of  fiim%k>|[         die  mnA  |)Oo|§  UWd 


after  centering  it  on  D  it  is  drilled  and 
reamed  to  size.  The  clearance  for  the 
passing  of  the  blank  at  this  point  can  be 
made  by  adjusting  the  compound  rest  on  the 
lathe  carriage,  instead  of  filing  the  die  after- 
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wards.  When  thb  is  done  the  die  is  removed 
and  the  core  drilled  out.  A  flat  chisel  as 
shown  at  £7  is  necessary  to  break  the  web 
left  from  the  drilling  of  the  core.  Do 
not  drill  the  holes  too  close  to  the  die 
line,  for  a  cut  over  the  outline  will  make 
it  necessary  to  use  a  put- 
ting-on  tool.  It  is  easier 
to  remove  the  stock  by 
filing  than  to  hammer  the 
steel  to  fill  the  space. 

The  die  being  small  it  is 
not  necessary  to  use  a 
milling  machine  for  finish- 
ing. The  finishing  is  done 
by  chiseling  off  most  of  the 
web  and  then  filing  to  the 
lines.  When  this  point  is 
reached  and  the  proper 
clearance  is  made,  the  die 
is  again  placed  in  thq 
shaper  and  a  cut  taken  on 
both  sides  of  the  die  as  at 
F.  This  is  to  make  the 
clamp  hold  and  to  prevent 
the  die  from  lifting  out  of 
the  bolster.  In  case  of 
mishaps  necessitating 
regrinding,  the  die  should 
be  cut  away  as  at  G, 
which  saves  time.  A 
depth  of  }s  in.  is 
sufficient.  Four  holes  are  now  drilled  and 
tapped  as  shown  for  }^i-in.  screws  having  24 
threads  to  the  inch.  Two  holes  are  also 
drilled  for  dowel  pins. 

Do  not  forget  that  there  must  bo  a  stop 
for  the  material  after  it  is  blanked.  For 
this  purpose  a  hole  is  drilled  at  H  and  a  pin 
driven  in  and  bent  over. 

Die  makers  are  not  always  permitted  to  do 
their  own  hardening,  but  should  this  be  a 
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Plan  of  the  punch  'and  manner  of  cutting 
tiie  metal  away  to  make  the  proper  shape 


part  of  your  work  proceed  as  follows:  Fill 
up  the  drilled  holes  with  fire  clay  to  prevent 
any  possible  stresses  or  cracking.  Aitet 
ascertaining  what  kind  of  steel  you 
and  the  treatment  required,  heat 


the  proper  temperature,  or  color,  and 
quen«h  it  quickly  in  water  or  oil.  After 
hardening  the  surface  of  the  die,  clean  it  and 
replace  it  in  the  furnace  to  bring  it  to  a  dark 
straw  color,  or  460  deg.  F.  The  die  is  now 
ready  for  use  in  making  the  punch,  which  is 
shaped  from  a  round  piece 
of  steel  1  J/2  in-  diameter. 
A  piece  of  the  steol  is  cut  to 
the  right  length ;  the  ends 
are  centered,  put  in  a  lathe 
and  turned  down,  as  shown 
in  Fig.  4,  to  the  size  neces- 
sary to  fit  the  punch  hold» 
for  the  press  work.  When 
this  is  done,  brighten  the 
large  end  and  apply  the 
blue  stone  solution;  clamp 
the  end  in  a  vise  and  lay 
the  die  upon  it.  Transfer 
the  outline  of  the  die  with 
the  Bcriber. 

Next,   take  the  piece 
to  the   milling  machine 
and    clamp    it    in  the 
chuck  of  the  index  head  or 
between  centers.   Mill  all 
around  and  up  close  to  the 
line  scribed,  as  shown  vn 
the  end  view.    Then  re- 
move it  from  the  chuck 
and  file  it  so  that  the  punch 
will  just  about  enter  the  die;  now  adjust  it 
in  the  press  as  if  for  use  with  the  already 
made  and  hardened  die,  and  "shear  it  " 
Care  must  be  taken  to  see  that  the  die  will 
remove  some  metal  from  all  sides.  When 
located  properly,  force  the  punch  into  the  die- 
If  too  much  material  has  been  left  on  the 
punch,  do  not  attempt  to  force  it  through, 
but  remove  again  and  file  to  mark  obtained 
by  this  operation.     To   insure  a  gi 
smooth  finish  as  little  material  as  possii' 
should  be  left  to  shear. 

The  punch  is  hardened  in  the  samp  mar 
as  the  die  and  the  cuttin 
sharp.    To  comj ' 
make  the  strippf  • 
steel  of  about 
5,  is  clamp* 
coincide 
pla 


The  finished  die  and  punch 
ready    for    the    power  presa 
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Um  setting  is  correct  the  stripper  is  fastened 
to  the  die  and  the  punch  is  forced  through. 
It  is  not  necessary  to  force  the  punch 
cntirdy  through,  as  a  part  must  be  milled  out 


ic- 
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Stripper  plate  to  prevent  the  stock  from 
■ti<~king  to  the  punch  when  it  is  drawn 

for  the  brass  stock  to  pass  through.  For 
this  die  the  material  will  be  in.  wide  and 
the  stripper  milled  to  a  depth  of  3<i  in. 

After  removing  all  sharp  edges  from  the 
itripper,  the  hole  for  the  punch  should  be 
filed  slightly  to  provide  a  sliding  fit.  When 
tasembled  on  the  power  press  a  strip  of  brass 
ii  run  through  the  opening,  as  the  press  is 
operated,  and  blanks  are  made  at  each  stroke 
to  the  shape  and  si2e  shown  in  the  illustra- 
tion.—Geo.  F.  KUHNE. 


A  Self -Supporting  Roof  for  a  Small 
Public  Garage 

IN  rural  districts  many  contractors  are 
being  confronted  with  the  problem  of 
building  public  garages  without  the  trouble- 
some posts  to  support  the  roof  girders. 
The  garage  with  posts  here  and  there  over 
the  floor  area  is  of  little  value.  The  plan 
here  illustrated  shows  how  an  economical 
truss  can  be  built  of  wood  so  that  the  roof  can 
be  supported  without  posts.  This  design  is 
practical  for  garages  as  wide  as  60  ft.  and  is 
built  up  entirely  of  wood  timbers  and  1-in. 
rods  that  can  be  purchased  from  any 
country  lumber  dealer's  stock. 

The  lower  member  is  built  up  of  three  2  by 
10-in.  planks  spiked  together  with  joints 
staggered  so  that  no  two  end  butt-joints  will 
be  at  the  same  place  in  the  girder. 

All  the  upper  part  of  the  main  truss,  is 
made  of  4  by  6-in.  stock,  cut  according  to 
the  pattern  with  1-in.  rods  as  ties,  and  double 
nuts  at  the  bottom  for  tightening.  The 
strap  iron  at  the  end  of  the  truss  is  the  main 
part.  Any  carpenter  with  ordinary  skill  can 
erect  this  design  satisfactorily.  Finish  up 
with  a  neat  cornice  as  the  drawing  illus- 
trates.—W.  E.  FUUDDEN. 


oa      A  o  •  <3    o    o     a      a  o   


Supporting  roof  girders  with  a  trussed  frame  having  a  lower  member  built  up  / 
of  three  boards  to  make  the  length,  ail  of  which  arc  spiked  together  with 
staggered  joints.     This  provides  a  wide  covering  without  supporting  posts 
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Simple  Designs  for  Hand-Made 
Mechanic's  Tools 

ONE  of  the  first  tools  selected  by  the 
mechanic  when  collecting  a  personal 
outfit  is  the  hammer,  and  the  work  which 
he  intends  to  do  decides  one  of  the 
most  important  factors  in  hammer  con- 


Design  for  a  ball-peen  hanuner  weighing 
seven  ounces,  forged  or  cut  from  bar  stock 

Btruction, — that  of  weight.  While  ham- 
mers can  be  purchased  at  a  reasonable 
price,  they,  as  well  as  other  tools,  can 
be  hand-made.  Such,  when  properly  de- 
signed, are  highly  prized  by  the  owner. 

While  working  at  the  mechanic's  trade 
I  constructed  in  my  spare  time  a  number 
of  tools,  and  to  this  day  no  other  tools 
purchased  seem  to  be  so  satisfactory  or 
to  fit  the  hand  so  well  as  those  made  by 
my  hand.  In  making  these  tools  only 
limited  facilities  were  accessible  such  as 
any  amateur  may  find  available  in  almost 
any  locality. 

The  hammer  is  the  most  used  tool  in 
the  kit.  It  does  the  bulk  of  the  work 
and  the  hardest  part  of  it,  and  yet, 
without  exception,  it  is  given  the  least 
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A  design  for  a  cross-peen  hamr- 
seven  ounces,  for  doing  ordii 

amount  of  consideratioi 
as  to  quality 

Of  the 
work,  two 
which  are  su: 
ball-peen  andi 
to  set  properl; 


the  proper  hang,  which  calls  for  correct 
proportions  in  the  length  from  face  to 
face  as  compared  with  the  diameter, 
weight  and  location  of  the  eye.  The 
dimensions  given  in  the  detailed  drawings 
are  correct  for  weights  of  12  and  7  oz. 
respectively,  which  are  neither  light  nor 
heavy. 

A  good  grade  of  about  80-point  carbon 
tool  steel  should  be  used,  forged  to  size, 
with  just  enough  metal  allowance  to  finish 
up.  While  doing  this  forging  the  eye  is 
drifted  in  the  metal.  If  forging  is  out 
of  the  question  the  head  may  be  shaped 
from  a  solid  bar  in  a  lathe  and  the  eye 
made  by  drilling  out  the  metal  and  filing 
to  shape. 

The  hardening  or  tempering  is  very 
important,  for  upon  this  depends  the  life 
of  the  tool.  The  usual  method  is  to 
heat  it  all  over  to  a  cherry  red,  or  about 
1550  deg.  F.  pyrometer  test  in  a  clean 
fire,  then  quickly  dip  each  end — the  end 
only — in  water  for  a  distance  of  about 
^4  in.,  until  a  fine  straw  color  is  obtained 
on  each  face  or  end.  The  steel  is  then 
polished,  with  a  coarse  grade  of  emery 
cloth  first  and  afterward  with  a  finer  one 
about  No.  0. 

The  handles  are  cut  from  second  growth 
hickory,  well  thinned  down  in  the  neck 
so  that  a  spring  is  formed. — A  Dane. 


An  Auxiliary  Chuck  for  a 
Carpenter's  Brace 

IT  is  a  difficult  job  for  a  carpenter  to 
hold  a  small  round  drill  in  an  ordinary 
brace,  as  the  chuck  opening  is 
so  shaped  that  no  grip  can 
be  had  on  this  kind  of  drill. 
By  using  the  device  as  shown 
in  the  illustration  the  drill  can 
be  held  rigid.  The  pressure 
exerted  by  the  chwrk  jaws 
'  on  the 
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Mjakin^a^otor-Sled 


Fifty  miles  an  hour  on  the  ice 


Bv  Clifford  A.  Buttcnvorlh 


FOR  those  who  like  to  make  things, 
there  is  nothing  better  to  construct 
than  a  motor-sled,  and  there  is 
nothing  from  which  more  pleasure  can 
be  derived.  The  one  shown  in  the  illus- 
tration is  capable  of  making  from  40  to 
50  miles  an  hour  with  a  9-horsepower 
engine.  A  4  or  S-horsepower  single  cylin- 
der engine  will  do,  but  of  course  it  will 
not  be  possible  to  obtain  as  great  a  speed 
as  with  a  twin  cylinder  engine.  The  few 
parts  which  require  forgings  can  be 
made  by  the  builder  if  he  has  a  shop  of 
his  own.  In  case  a  blacksmith  does  the 
work  the  cost  .should  not  be  very  great. 
If  the  builder  has  a  motorcycle  he  can 
save  the  cost  of  the  engine,  which  is  the 
largest  expense.  If  the  sled  is  well  built 
it  should  last  for  years.  The  following  is 
a  list  of  materials  required: 

1  Motorcycle  engine  with  ignition  und  oiling 
system 

I  Motorcycle  rear  wheel  with  brake  and  chain 

1  Gasoline  tank 

2  Pieces  of  pine  14  ft.  long,  4  in.  wide  and  2  in. 
thick 

2  .\«h  planks  12  ft.  long,  8  in.  wide  and  1^^  in. 
thick 

8  Matched  IxAards  12  ft.  long.  G  in.  wide 
I  Board  2  ft.  long  and  8  in.  wide 

1  Piece  of  iron  pipe  6  in.  long  and  1  in.  in  diameter 

2  Flange  couphngs 

2  Pieces  of  i-^-in.  pipe  4  in.  long 

Ver  and  Size  of  Bolts  Required 
hv  '  2  in.      2«  Bolts  7     by  H  'n. 
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M  in. 
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i  Jolt  3  1  by 

iber  of  Iron  Pieces 

1 1^  in.  wide  and  H  >»•  thick 
1     in.  wide  and  y%  in.  thick 


1  Piece  7  ft.  long,  1^  in.  wide  and  5^  in.  thick 
I  Piece  11  ft.  long,  iH      ^de  and     in.  thick 
1  Piece  24  ft.  long.  1     in.  wide  and  ^in.  thick 
1  Piece  S  ft.  long  and  1  in.  in  diameter 
1  Piece  18  ft.  long  and  54  in.  in  diameter 
1  Piece  8  ft.  long  and  ^2  in-  diameter 

Screws,  Rivets  and  Wire 

Gross  of  1)4  in.  screws 
10  Screws  3  in.  long 
S  Dozen  rivets  1  by  ^  in. 
8  Ft.  of  No.  6  wire 

Begin  the  work  by  cutting  the  frame 
pieces  A  from  one  of  the  14-ft.  lengths 
of  pine;  then  cut  the  pieces,  B,  C  and  D, 
from  the  ash  plank,  making  them  3  ft. 
2  in.,  2  ft.,  and  2  ft.  4  in.  long  respectively. 
Bolt  them  to  the  frame  pieces  with  the 
7-in.  bolts.  Cut  the  two  4-ft.  pieces, 
E,  E,  and  bolt  them  in  position;  then  cut 
another  piece,  E,  2  ft.  11  in.  long  and 
bolt  it  to  the  underside  of  B  as  shown 
in  Fig.  1,  with  three  5-in.  bolts.  These 
last  three  pieces  are  cut  from  the  other 
14-ft.  length  of  pine. 

Cut  the  runners  from  the  ash  plank 
and  make  a  V-shaped  groove  on  the 
edge.  This  is  used  to  receive  the  shoe 
iron  for  the  bottom.  Make  the  groove  ^ 
in.  wide  and  ^  in.  deep.  The  shoes  are 
made  from  the  ^-in.  round  iron,  flattened 
at  the  end  to  }4  in.  and  fastened  to 
the  runners  with  three  screws  in  each 
end.  Fasten  the  rear  runners  in  place 
with  five  3-in.  screws  through  the  piece 
B  and  four  iron  braces  G.  The  steering 
knuckles  are  next  assembled,  as  shown 
in  Fig.  2,  page  137.  The  pieces  H  are 
6-in.  blocks  of  2  by  4-in.  material  fast- 
ened to  D  with  8-in.  bolts.  Bolt  the 
runners  on  and  put  the  steering  rods  /  in 
place.    Washers  should  be  placed  under 
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General  plans  for  the  frame  and  bob  sleds,  and  the  location  of  the  engine,  tank,  levers, 
steering  column,  seat  and  propeller  wheel.  The  dimensions  may  be  changed  to 
niit  the  needs  of  the  individual   builder,  but  these  are   right  for  general  uses 


from 
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bolt! 
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all  nuts  which  bear  directly  on  the  wood. 
Put  on  the  foot  board  and  fill  in  between 
it  and  the  piece  C  with  matched  boards. 
The  steering  column  is  now  put  in  place. 
This  is  shown  in  detail  in  Fig.  3  and  4. 
The  two  tapered  blocks  J  are  made 
from  a  piece  of  the  2  by  4 -in.  material 
and  bolted  to  the  platform  with  K-in. 
bolts.  The  bushing  is  made  of  1-in.  pipe 
h  a  flange  coupling  screwed  on  each 
The  collars  are  also  made  of  1-in.' 
They  are  fastened   by  drilling 

fgh  the  steering  column  and  using 
rivets.    The  arm  K  is  fastened  on 
aking  a  slot  in  it  1  in.  long  and 
wide.    The  end  of  the  rod  is  filed 
t  the  slot.    When  in  place  the  rod 
h  riveted.    The  rod  L  is  connected 
I  the  runner  by  a  small  angle  iron 
lar  to  those  used  for  the  steering 
The  rod  is  hammered  out  to  a 
Jter  of      in.  at  the  end  and  formed 
eye  which  is  left  partly  open, 
iron  for  connecting  it  to  the 
put  on  one  end  and  the  eye 
other  end  is  then  put 


1^ 


through  the  hole  in  K  and  the  angle  iron 
bolted  to  the  runner.  The  manner  in 
which  the  steering  wheel  is  fastened  de- 
pends upon  the  type  of  wheel  used,  and 
therefore  no  directions  can  be  given. 

The  seat  may  next  be  made.  It  is 
6  in.  high  i^dth  a  back  15  in.  high,  the 
boards  being  cleated  together.  The  driv- 
ing wheel  bracket,  crank  and  connecting 
link  are  shown  in  Fig.  5,  6  and  7.  The 
width  of  the  bracket  and  the  width  of 
the  axle  slot  depend  upon  the  wheel 
obtainable.  The  traction  band  for  the 
wheel  is  shown  in  Fig.  8.  This  is  made 
of  IJ^  by  3^in.  iron,  with  small  angles 
of  the  same  iron  riveted  to  it  with  the 
J^-in.  rivets.  Be  sure  it  fits  the  wheel 
tightly.  Do  not  forget  to  have  the  chain 
in  place  before  putting  the  wheel  in  the 
bracket.  The  rod  N  is  held  in  place 
with  cotter  pins.  Short  pieces  of  pipe 
are  represented  by  P. 

The  lever  details  and  the  rack  are 
shown  in  Fig.  9  and  10.  The  rod  con- 
necting the  lever  with  the  crank  is  H  in. 
in  diameter.    Make  it  the  right  length 
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so  that  when  the  lever  is  in  a  vertical 
poeition  the  drive  wheel  wall  be  raised 
3  in.  from  the  ground.  The  brake  pedal 
b  shown  in  Fig,  11.  Its  position  de- 
pends upon  the  side  of  the  wheel  hub 
chosen  for  the  location  of  the  brake  lever. 
It  is  connected  with  the  brake  lever  with 
the  No.  6  wire. 

The  engine  can  now  be  placed  and 
lined  up.  This  must  be  done  carefully, 
fts  a  very  slight  error  may  be  the  cause 
of  a  broken  chain.  As  no  two  types  of 
engines  are  mounted  exactly  alike,  it  will 
be  necessary  for  the  builder  to  devise 
a  mounting  for  the  particular  kind  at 
hand.  One  form  of  support,  with  per- 
haps a  few  alterations,  should  fit  any 
ordinary  engine,  as  shown  in  Fig.  12. 
The  exhaust  pipes  may  need  to  be  bent 
to  clear  the  engine  supports.  If  there  is 
no  objection  to  noise  they  can  be  cut 
off  to  a  length  of  6  in.  and  the  muffler 
discarded. 

One  way  to  arrange  the  engine  controls 
is  to  run  wires  or  rods  from  the  throttle 
and  magneto  to  small  levers  placed  at  the 
side  of  the  seat.  Means  must  be  pro- 
vided to  keep  the  levers  in  position  when 
once  set.  If  the  engine  is  equipped  with 
battery  ignition  a  box  for  the  cells  can  be 
constructed  under  the  seat. 


Almost  any  kind  of  a  tank  may  be  used 
for  the  gasoline.  The  one  shown  was  a 
motorcycle  tank  6  in.  in  diameter  and  20 
in.  long  with  compartments  for  both  gaso- 
line and  oil.  If  one  of  this  type  is  not 
obtainable,  a  two-quart  can  fastened  to 
the  seat  back  and  connected  with  the 
engine  by  brass  tubing  can  be  used  for 
the  oil. 

With  some  types  of  engines  it  may  be 
possible  to  provide  a  crank  for  starting 
purposes,  otherwise  it  will  be  necessary 
to  turn  the  drive  wheel  over.  If  desired, 
the  seat  can  be  made  wider  to  accommo- 
date two  passengers,  although  this  will 
mean  changing  the  position  of  the  steer- 
ing wheel  and  lever,  and  making  the  seat 
higher  so  that  the  rod  from  the  lever 
will  pass  underneath. 

While  the  plans  show  an  open  sled, 
a  hood  for  the  front  may  be  attached  in 
order  to  avoid  possible  discomfort  on  a 
long  drive.  Such  a  hood  can  be  made 
from  sheet  metal  in  any  desired  shape 
and  attached  so  that  it  will  protect  the 
rider.  The  hood  may  be  given  a  form 
similar  to  the  ones  used  on  automobiles, 
80  that  it  will  come  up  well  over  the 
driver's  legs,  and  should  have  a  wind- 
shield at  the  top  to  protect  the  face. 
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Details  of  all  the  parts  entering  into  the  construction  of  a  motor  sled  to  be  driven 
by  a  motorcycle  engine  of  nine  horsepower  mounted  on  the  rear  part  of  the  frame 
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A  Keyless  Collapsible  Letter 
Box  for  Army  Camps 

THE  letter  box  shown  below  was  origi- 
nated by  a  mechanic  in  the  Field 
Artillery  of  the  U.  S.  Army.  The 
upper  part  of  the  box  consists  of  a 
wood  frame  to  admit  the  upper  part  of 

Mail  sloK    Tin  cover 


Wooden 
frame 

Canvas 
box 


in  hinge 

Board  to  tit 
inside  frame 


Letter  box  designed  especially  for  use 
in  the  army  camp.    It  is  portable 

a  canvas  bag.  It  is  so  constructed  that 
when  the  metal  cover  is  raised  the  canvas 
bag  is  released.  Only  army  officers  who 
are  authorized  to  do  so  make  the 
collections.  The  whole  device  can  be 
readily  taken  down  and  packed  for 
shipment. — Dudley  Hess. 


state  and  then  add  enough  water  to  make  £ 
stiff  paste.  Apply  it  to  the  stove  linixig 
where  the  repairs  are  required.  The  car- 
borundum in  this  mixture  helps  the  lining  to 
withstand  the  heat,  since  carborundum  is  an 
artificial  substance,  made  under  intense  heat 
in  an  electric  furnace. 

After  the  lining  is  applied  to  the  stove,  let 
it  dry  for  several  days,  if  possible.  When 
starting  a  fire  for  the  first  time,  let  the  fire 
come  to  its  maximum  heat  gradually. 
After  that,  any  kind  of  firing  may  be  done,  as 
the  lining,  once  having  thoroughly  dried, 
will  keep  in  good  condition  for  an  indefinite 
time. — W.  S.  Standiford. 

Homemade  Copying  Paper  for 
Manifold  Work 

HOMEMADE  copying  paper,  pre- 
pared by  rubbing  one  side  of  com- 
mon scratch  paper  with  a  very  soft  lead 
pencil,  is  more  satisfactory  for  many  pur- 
poses than  carbon  paper.  For  transferring 
map  lines  from  field  sheets  to  the  office 
map,  copying  drawings,  sketches,  etc.,  it 
.  will  be  found  very  convenient. 

Lines  traced  on  a  map  or  drawing  made 
from  such  copying  paper  can  be  very 
easily  erased.  The  erasure  of  the  usual 
carbon-paper  lines  is  not  so  readily 
accomplished. — Peter  J.  M.  Clute. 


How  to  Make  a  Good  Lining  for 
Stove  Fireplaces 

IRON  fireboxes,  whether  made  of  cast  or 
wrought  iron,  usually  deteriorate  when 
the  fires  are  kept  constantly  going  for  any 
length  of  time.  To  prevent  this,  the  stove 
manufacturers  supply  their  stoves  with  fire- 
places having  firebrick  linings.  Even  these 
in  time,  due  to  the  action  of  the  heat,  break 
into  pieces,  thus  exposing  the  iron  to  the 
action  of  the  heat.  The  following  cement 
will  take  the  place  of  the  brick  satisfactorily 
and  it  withstands  heat.  Take  6  parts  of 
potters  clay,  2  parts  of  plaster  of  Paris  or 
cement  if  obtainable,  1  part  of  wood  ashes, 
and  3  parts  of  carborundum  in  powder 
form.    Mix  all  of  the  ingredients  in  the  dry 
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Blowing  a  Pocket  Gear  From  an 
Automobile  Transmission 

A POCKET  gear  on  an  automobile 
transmission  having  a  thrust  button, 
became  cracked  and  it  was  necessary  to 

remove  it. 
The  crack 
caused  a  burr 
in  the  hole 
that  prevented 
the  removal 
of  the  gear. 
The  only 
method  that 
could  be  used 
was  the  usual 
one  of  explod- 
ing  powder 

back  of  the  pinion  stud.  A  small  hole 
was  drilled  in  the  shaft  to  gain  entrance 
to  the  space  back  of  this  stud  and  into  this 
a  quantity  of  powder  was  poured.  The 
powder  was  ignited  with  a  fuse  and  the 
pinion  removed. — Geo.  F.  Weiher. 


Holding  part  in  vise  for 
blowing  out  the  pinion 


Simple  Designs  for  Sheet  Metal  Working 

VIII, — Off-center  tec  joints,  any  angle,  any  shape 
By  Arthur  F.  Payne 

Fonner  Director  of  Vocatunal  Education,  Columbia  University 


THE  four  problems  in  pattern  de- 
velopment presented  in  this  article 
will  seem  really  difficult  for  the 
beginner;  but  those  who  have  worked 
out  the  preceding  problems,  especially 
those  of  the  last  article,  will  find  these 
easy.  They  merely  require  careful  work; 
the  methods  of  working  are  practically  the 
same  as  for  the  preceding  problems.  Only 
two  new  steps  in  pattern  development 
will  be  demonstrated. 

The  method  of  developing  the  patterns 
for  the  two  square  pipes  intersecting  at 
an  angle  of  60  deg.  off  center  is  shown  in 
Fig.  1.  The  steps  taken  are  as  follows: 
Draw  the  front  view,  A,  laying  out  the 
required  angle  as  explained  in  last 
month's  article;  draw  the  bottom  view 
of  the  small  pipe  B;  number  the  four 
corners  aa  indicated;  draw  the  end  view 
C;  draw  the  bottom  of  the  small  pipe  D 
of  the  end  view  and  number  the  corners 
aa  shown,  taking  care  to  keep  the  numbers 
in  the  proper  relation  to  the  front  view. 
Notice  that  the  pipe  has  been  turned, 
for  this  affects  the  position  of  the  numbers. 


Method  of  developing  patterns  for  two 
•quare  pipes  intersecting  at  an  angle 

A  new  step  in  pattern  drafting  must 
be  learned  before  we  can  develop  the 
pattern  for  the  small  pipe.    The  front 


view  A  must  be  completed  by  showing 
exactly  the  shape  of  the  joint  where  the 
two  pipes  come  together.  This  is  done 
in  the  following  manner:  Place  a  pencil 
on  the  point  4  on  the  bottom  of  the  end 
view;  follow  the  line  upward  until  it 
touches  the  large  pipe,  then  run  the  line 


This  problem  is  a  little  more  complicated 
but  is  worked  out  in  the  usual  maimer 

over  to  the  front  view  A  until  it  crosses 
the  line  coming  up  from  point  4  on  the 
bottom  of  the  front  view.  Make  a  cross 
where  these  two  numbered  lines  cross 
each  other.  Do  the  same  with  the  other 
three  numbers.  Connect  the  four  croettes 
with  straight  lines,  and  you  will  have 
an  exact  drawing  of  the  joint.  Notice 
that  the  two  lower  lines  of  this  joint  are 
drawn  in  dotted  lines.  This  is  to  show 
that  if  the  joint  is  made  in  metal  these 
lines  will  not  be  seen  because  they  will 
be  back  of  the  small  pipe. 

To  develop  the  pattern  for  the  small 
pipe,  proceed  in  the  usual  manner  as  ex- 
plained in  previous  chapters.  Draw  the 
base  line  E — F,  transfer  the  distances 
from  the  bottom  view  to  get  the  correct 
length,  extend  the  lengths  of  the  pipe 
from  the  front  view  until  similarly 
numbered  lines  cross  each  other,  one  line 
coming  up  from  the  base  line  and  the 
other  coming  across  from  the  front  view. 
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When  the  intersections  of  these  lines  have 
been  marked  with  a  cross,  connect  the 
lines  with  straight  lines  and  the  pattern 
will  be  complete.  Make  allowances  for 
seams  and  laps. 

To  develop  the  pattern  for  the  large 


In  the  working  out  of  this  problem 
two  additional   steps  are  taken 

pipe  proceed  in  the  same  manner  as  de- 
scribed in  the  last  article.  First  draw 
the  lines  G — H  and  K — L,  obtaining  the 
correct  length  by  transferring  the  dis- 
tances from  the  points  on  the  end  view 
as  was  done  in  the  problems  in  the  pre- 
vious article;  then  run  the  lines  up  from 
the  joint  on  the  front  view.  Where  the 
same  numbered  lines  intersect,  make  a 
cross. 

Now  we  come  to  the  first  new  step 
required  by  this  problem.  No  difficulty 
will  be  found  with  the  lines  3  and  4,  as  it 
will  be  seen  from  the  end  view  that  lines 
4  and  2  of  the  small  pipe  rest  on  them, 
but  when  you  come  up  with  lines  3  and  1 
from  the  front  view  you  will  find  that  you 
have  no  place  for  them.  By  looking  at 
the  end  view  of  the  large  pipe  it  will  be 
noticed  that  lines  1  and  3  of  the  small 
pipe  meet  the  large  pipe  exactly  midway 
between  3  and  4  on  the  pattern.  The 
point  where  the  lines  1  and  3  from  the 
front  view  cross  this  line  marks  the  loca- 
tion you  are  trying  to  find,  as  shown  in 
the  drawing. 

The  second  problem.  Fig.  2,  is  worked 
out  in  a  similar  manner,  but  is  made  a 
little  more  complicated  by  the  fact  that  it 
requires  more  extra  lines  to  locate  the 
pattern  for  the  hole  in  the  large  pipe. 


Briefly,  the  steps  to  be  taken  are:  Draw^ 
front  view  A,  end  view  B;  complete  the 
front  view  A  by  drawing  the  joint.  Do 
this  in  the  manner  described  in  Fig.  1, 
this  being  one  of  the  two  new  steps  men- 
tioned in  the  first  paragraph;  develop  the 
pattern  for  the  small  pipe,  in  the  manner 
already  described,  drawing  the  base  line 
E — I'  and  obtaining  the  correct  length  by- 
transferring  the  distance  from  the  bottom 
view;  run  the  lines  upward  from  the  base 
line,  and  the  lines  over  from  the  joint  line, 
and  where  the  same  numbered  lines  inter- 
sect make  a  cross  to  indicate  the  pattern 
line.  . 

To  develop  the  pattern  for  the  large 
pipe,  draw  the  line  G — H-  and  K — L, 
obtaining  the  correct  length  by  trans- 
ferring the  spaces  from  the  end  view. 

Now  we  come  to  another  of  the  new 
steps  in  these  problems.  By  looking 
at  the  end  view  you  will  notice  that  the 
hole  in  the  large  pipe  vaW  be  between 
numbers  4  and  6,  and  that  the  hole  does 
not  rest  exactly  on  the  numbers.  We 
also  see  that  number  7  of  the  small  pipe 
coming  up  from  the  bottom  view  meets 
the  large  pipe  a  short  distance  away  from 
number  6.  With  the  dividers,  meastire 
that  distance  and  transfer  it  to  the 
pattern  as  indicated  by  lines  6  and  7 
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A  little  different  application  of  one  of 
the  new  steps  is  shown  in  this  problem 


on  the  pattern.  Lines  8  and  6  with  2  and 
4  are  a  short  distance  away  from  5  of 
the  large  pipe.  Mark  the  distance  on 
the  pattern  and  number  the  lines  with 
the  same  numbers  as  the  spaces  on  the 
small  pipe.    Then  from  the  front  \iew 
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joint  line  run  the  lines  up  until  the  same 
numbered  lines  cross  each  other.  Mark 
with  crosses  and  connect  with  a  curved 
line  as  indicated  in  the  illustration,  and 
the  pattern  is  complete. 

In  the  development  of  problem  Fig.  3, 
the  steps  taken  are  exactly  the  same  as 
the  foregoing;  in  fact  all  the  problems 
in  this  article  and  the  previous  one  are 
based  on  the  same  principles,  the  only 
diflference  in  method  being  the  two  new 
steps  involved  in  the  problems  in  this 
article. 

In  problem  Fig.  4  we  have  the  same 
principles  and  method  with  a  little  dif- 
ferent application  of  one  of  the  new 
steps.  Draw  the  front  and  end  view 
locating  the  joint  line;  develop  the  pat- 
tern for  the  small  pipe  as  previously 
explained.  When  we  come  to  develop 
the  hole  in  the  large  pipe  we  will  find 
that  two  extra  points  X —  Y  will  be 
needed  on  the  bottom  view  to  indicate 
where  point  3  of  the  large  pipe  comes 
in  contact  with  the  small  pipe.  We 
know  that  this  point  3  will  cause  a  change 
in  the  pattern  of  the  small  pipe  in  two 
places  somewhere  between  points  1  and 
2,  also  between  2  and  3;  the  exact  dis- 
tance can  be  found  by  measuring  the 
space  on  the  large  pipe. 


Proper  Care  of  Shoes  to  Make  Them 
Wear  Longer 

IT  is  possible  to  take  such  good  care  of 
your  shoes  that  they  will  wear  twice 
as  long  and  look  well  to  the  last  minute. 
In  the  first  place,  buy  shoes  that  fit 
properly.  Well  fitting  shoes  will  always 
outlast  shoes  that  are  either  too  tight 
or  too  loose  a  fit. 

Remember  that  patent  leather  shoes 
and  light  weight  footwear  are  not  in- 
tended for  hard  service  and  consequently 
will  not  withstand  rough  wear.    Be  fair 
to  your  shoes  and  do  not  expect  of  them 
were  never  designed  to  give, 
"feather  is  likely  to  crack  and 
^e  against  this  is  made  by  the 
krs  of  shoes.  When  tlie  shoes 
I  careful  in  drying  them  not 
rn  too  near  the  fire,  as  they 
J    too  quickly.    This  takes 
]>,{  the  leather  and  destroys 
Therefore,  do  not  attempt 
shoes  too  quickly  when 


they  are  damp.  If  your  shoes  are  cleaned 
and  dressed  with  proper  dressing,  they 
will  wear  twice  as  long.  To  keep 
them  soft  and  pliable,  there  is  nothing 
better  than  "neatsfoot"  oil,  which  is  in- 
expensive and  can  be  bought  at  any 
leather  or  harness  store.  This  oil  is  not  a 
patent  preparation,  but  is  an  oil  that  is 
used  extensively  by  all  harness  makers 
to  keep  their  goods  in  fine  condition. 
Applications  of  this  oil,  say  once  a  week, 
will  keep  the  leather  pliable  and  wear- 
resisting. — W.  S.  Standiford. 


Attaching  a  C!ord  to  the  Glass  of 
Nose  Spectacles 

FOR  a  time  I  used  a  pair  of  borrowed 
nose  glasses  which  had  no  hole  for  a 

cord,  and  fear- 

/"   A   ing  they  would 

/^T"^  IlIa^  fa^l  off  and 

^/  ^  tached  a  cord 

^rj^jj"'vcta?e  temporarily  by 


using  a  piece  of 
adhesive  tape. 
The  tape  was 
cut  as  shown 
and  stuck  to 
one  glass,  holding  beneath  it  the  loop  of 
the  cord. — Jambs  M.  Kane. 


Shape  of  tape  and  man- 
ner of  attaching  to  glass 


How  to  Engrave  Your  Name  on  Steel 
or  Iron  Tools 

TO  engnrave  your  name  on  steel  or  iron 
tools,  melt  some  parafiin  wax  in  a 
tin  can,  old  saucer  or  other  suitable  con- 
tainer; take  a  brush  and  coat  the  surface 
with  the  wax,  then  let  it  cool.  When  the 
wax  hardens,  draw  the  design  or  name 
on  it  with  a  scriber  or  other  sharp  instru- 
ment, taking  care  that  the  sharp  point  of 
the  scriber  goes  through  the  wax  and  bites 
or  scratches  the  metal  underneath  the 
wax.  Then  take  a  fountain-pen  filler  or 
a  hard  wood  stick  whittled  to  a  point, 
and  dip  it  into  nitric  acid,  letting  the 
drops  penetrate  through  the  name  or 
design  on  the  wax. 

Be  sure  to  cover  all  of  the  name  with 
the  acid,  letting  it  remain  on  the  metal 
for  about  five  minutes,  so  as  to  get 
deeply-cut  letters.  Rinse  the  acid  off 
with  water,  and  heat  the  metal  until 
the  wax  melts;  then  wipe  it  dry. 
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Testing  Cylinder  Pressure  With 
an  Ordinary  Tire  Gage 

OWNERS  of  automobiles  who  want 
to  know  the  amount  of  pressure  in 

each  cylinder 
of  their  engine, 
can  obtain  this 
information  in 
a  simple  man- 
Robber  washer*  ner  by  follow- 
ing the  exam- 
ple of  Sterling 
'  valve  5«at       Waggoner,  of 

valve  attached  ^^r^^l'  ^outh 
'tovaivestem  Dakota.  He 
takes  a  valve 
stem  from  an 
old  inner  tube 
and  fastens  it 
into  a  spark- 
' spark  plug  base  so 
that  it  is  air- 

  tight.  Then  he 

holds  a  tire- 
gage  over  the 
valve,  while 
someone  turns 
over  the  engine  by  hand.  In  a  few 
minutes  he  determines  which  are  his 
weak  and  strong  cylinders. 

In  making  the  device,  all  that  is 
necessary  is  a  threaded  connection  to  fit 
the  spark-plug  hole  in  the  cylinder,  into 
which  is  fitted  the  extension  barrel  hold- 
ing the  pressure  gage.  The  air  pressure 
forces  up  the  gage  valve  which,  as  is 
generally  known,  remains  at  the  highest 
point.  This  can  be  read  at  any  time  after 
making  the  test  until  the  gage  is  again  set. 


Cylinder 

Pressure  gage  attached 
to  the  cylinder  head 


Solution  for  Removing  the  Rust 
from  Drawing  Instruments 

THE  following  method  of  removing 
rust  from  drawing  instruments  is  only 
applicable  to  those  pieces  that  are  spotted 
with  rust  and  not  to  those  that  need 
regrinding.  A  saturated  solution  of  tin 
(stannous)  chloride  should  be  prepared, 
and  the  instruments  permitted  to  remain 
in  the  liquid  overnight.  They  are  then 
rinsed  in  running  water,  and  rubbed  with 
a  chamois  skin  until  thoroughly  dry. 
The  rust  is  removed  by  the  reducing 
action  of  the  tin  chloride.  Polishing 
powder  is  necessary  to  restore  the  original 
luster  of  the  instrument. 


Portable  Scaffold  for  Putt! 
Vertical  Siding 

ON  this  scaffold  a  workman 
on  barn  siding,  or  doing 
work,  can  remain  in  a  perfectly 
able  position  and  nail  two  or  thr 
of  siding  to  three  nail  ties  withou 
to  shift.  After  this  he  moves  his 
into  position  for  nailing  the  : 
of  boards  by  simply  sliding  it  a 
top  of  the  upper  nail  tie  as  si 
the  illustration. 

The  scaffold  is  made  of  the  f 
material:  One  board  1  in.  by  12 
enough  to  more  than  reach  ac 
three  nail  ties;  one  piece  2  in.  1 
12  in.  long  and  just  a  trifle  wit 
the  top  of  the  nail  tie,  to  be 
nailed  to  the  upper  end  of  the  b 
and  another  piece  2  by  4  by  12  in 
to  this  in  such  a  way  as  to  pi 
hook  by  which  the  scaffold  can 
pended  to  the  upper  tie.  One 
board  1  by  12  by  16  in.  is 
fastened  and  braced  at  some  coi 


The  scaffold  seat  is  hooked  over  theu 
plate  on  which  it  slides  to  pos: 

place  near  the  lower  end  of  th 
board  to  provide  a  platform  upon 
the  workman  may  stand  or  sit  comf  c 
while  he  is  nailing  on  the  siding.— ^ 
L.  Blickenstaff. 
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How  to  Shoot  Birds  on  the  Wing 


You  aim  where  the 
and  the  bullet  meet 

•  By  Edward 

THERE  is  one  great  rule  in  success- 
ful shotgun  ahooting — don't  shoot 
at  the  bfard;  shoot  where  he's  going 
to  be.  There  are  exceptions  of  course, 
but  as  a  rule  shooting  directly  at  a  flying 
object  with  the  shotgun  means  a  miss. 


Don't  shoot  at  \he  bird.  Aim  at 
the  spot  where  he  is  goiag  to  be 


Probably  the  most  exasperating  set  of 
figures  in  the  world,  and  the  most  useless 
in  actual  practice,  are  those  which  pertain 
to  the  time  of  flight  of  a  charge  (rf  shot; 
the  bird's  speed  and  its  exact  distance 
from  the  gun.    Mathematically  simple  is 
the  problem  of  putting  the  center  of  a 
flihot  charge  predseiy  over*a  bird  fljring 
at  a  given  distance  and  at  a  given  speed. 
It  is  simple  enough  to  calculate  the  dis- 
tance a  bird  will  fly  in  a  given  time  and 
then  to  calculate  the  time  the  shot, 
charge  takes  in  getting  to  the  bird,  and 
so  the  distance  the  gim  must  be  pointed 
ah^d.    The  little  joker  lies  in  the  fact 
that  in  real  life  at  least  two  unknown 
quantities  enter  into  the  problem — first 
the  distance  to  the  bird,  second  the  speed 
of  the  bird.   So  quickly  does  the  whole 
thing  hi4)pen  that  the  shooter  has  no 
time  to  find  out  the  distance  to  the 
quarry,  while  the  speed  of  birds  varies. 
So  soecessful  shooting  becomes  a  matter 
of  coqierience,  governed  by  a  sort  of  sixth 
sense  which  is  eventually  acquired  by  the 
veteran  ecatter^unner. 


bird  isn't,  so  that  he 
at  the  intended  spot 

C.  Crossman 

If  the  bird  is  a  crossing  bird  and 
flying  40  miles  an  hour  at  a  distance  of 
40  yd.,  then  he's  traveling  in  round 
numbers  60  ft.  per  second,  and  in  a 
tenth  of  a  second,  6  ft.  A  charge  of  shot 
of  size  used  for  upland  birds,  takes  .14  sec 
to  tvavd  40  3rd.  In  .14  see.  our  bird 
travda  8.4  ft.  There  is  dso  a  slight  do- 
lay  after  one's  brain  signals  the  finger 
to  pull,  which  amounts  to  one  .01  of  a 
aeeond  and  up,  or  say  sfat  inebea  more 
travel  by  the  bird.  So  the  hapless  wight 
firing  directly  at  his  bird,  misses  Um  by 
nine  feet,  less  a  foot  or  two  for  tiie  spread 
of  the  penets  which  might  have  gotten 
the  bird  had  the  charge  passed  wtthin  a 
foot  or  two  of  being  right. 

So  comes  the  necessity  for  either  hold- 
ing ahead  or  swinging  ahead  of  any  bfard 
going  at  an  angle  to  the  line  of  fire,  and 
the  necessity  for  throwing  the  gun  muz- 
zle ahead  of  the  bird  regardless  of  its 
direction,  distance  or  speed.  The  spread 
of  the  pellets-  giving  a  killing  circle 
35  in.  across  at  40  yd.  in  the  case  of  the 
full  choke  gun  and  more  in  guns  not  so 


much  choked  takes  care  of  some  error 
in  holding,  else  few  of  us  would  ever  hit 
a  bird;  but  the  man  who  depends  on 
the  spread  of  his  shot  to  connect  is  gcHng 
to  believe  after  a  bit  that  his  "pattern," 
the  spread  of  the  shot,  isn't  much  wider 
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than  an    ordinary  small-sized  saucer. 

The  good  shot  usually  swings  ahead 
of  his  bird  and  keeps  on  swinging  as  he 
presses  the  trigger.    Some  men  swing 


Where  to  aim  with  the  second  shot  when 
the  birds  have  passed  and  are  going  away 

up  from  behind  and  swing  very  rapidly 
past,  pulling  when  they  feel  they  are 
far  enough  ahead.  Others  throw  the 
gun  up  ahead  of  the  bird  and  swing  along 
at  about  the  speed  of  the  flyer.  The 
man  who  swings  rapidly  by  the  bird 
has  to  lead  it  less  than  the  man  who 
swings  at  bird  speed,  because  the  speed 
of  hia  gun-swinging  carries  him  farther 
ahead  than  he  realizes  by  the  time  the 
charge  is  out  of  the  barrel.  Few  men  can 
hit  consistently  by  holding  ahead  of  a 
bird — holding  the  gun  still  at  a  point 
they  consider  correct.  The  slightest  de- 
lay in  pulling  the  trigger  means  a  miss — a 
tenth  of  a  second  means  six  feet,  in  our 
hypothetical  reasoning.    A  delay  while 


the  gun  is  swinging,  however,  means 
nothing,  because  the  muzzles  are  still 
keeping  ahead  of  the  flyer  and  so  are  aimed 
at  about  the  right  spot  for  shot  load  and 
birdie  to  intersect. 

While  many  men  learn  early  the  neces- 
sity for  the  generous  swin'g  ahead  and 
lead  on  the  crossing  duck,  they  fail  to 
grasp  the  fact  that  the  quail,  apparently 
angling  off  so  little  that  they  can  hit 
it  by  shooting  right  at  it,  is  really  moving 
fast  either  to  the  left  or  right.  There- 
fore they  shoot  right  at  Brother  Quail 
who  is  buzzing  off  to  the  left  and  for- 
ward, and  the  shot'  load  hisses  by  the 
bird  to  the  right.  The  aim  was  correct 
for  the  spot  where  the  bird  was — but  not 
where  he  was  when  the  shot  got  there. 


Making  a  hit  by  a  direct  aim  at  a  bird 
flying  straight  away  from  the  hunter 

Clay  bird  shooters  have  the  same  experi- 
ence when  they  shoot  right  at  the  clay 
angling  off  from  the  straight  line  to  the 
gim.   To  hit  the  angUng  bird,  therefore. 


rises  and  flies  very  low — jxist  skimming  away — the  gun  should  be  aimed  so  as  to 
-vcr  or  in  advance  of  the  bird.    The  tendency  is  to  wait  too  long  to  shoot 
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tte  vte  fanner  irats  the  mosde  a  foot 
« tvo  to  the  left  or  right  of  the  bird, 
Mhi  nay  be  angling  from  the  atraigUt 


Whm  llw  binl  is  «Ttndina  tiie  hunter 
ihooiswdl  over  Um  to  make  noe  of  a  hit 


line.  No  swing  is  possible,  because  the 
distance  from  the  straight  line  is  slight. 

The  soaring  bird  is  another  deceiver 
«f  the  donple  huntsman.    No  old  duck 
shot  needs  to  be  told  how  much  one  has 
to  hold  over  the  duck  which  leaps  from 
thte  reeds  and  darts  almost  vertically 
for  the  bbie  voids.  I  remembar  ihooting 
a.'bout  one  box  of  shells  at  a  covey  of 
qaiail,  broken  up  and  lying  just  over  the 
crest  of  a  rocky  ridge.  The  birds  simply 
dropped  down  the  ridge  like  stones,  and 
most  of  the  box  of  shells  went  while  I 
was  thinking  that  I  had  to  hold  lower 
and  lower  bdow  the  dropping  bird  to 
make  the  shot  charge  interaect  his  flight. 
When  I  saw  two  or  three  feet  of  daylight 
'twixt  the  muzzle  of  the  gun  and  the  bird 
mtMrre,  thee  the  bird  usually  quit  flying 
suid  went  tumbling  down  the  slope. 

All  of  this  holding  where  the  bird  isn't 
auid  all  this  swing  prove  necessary  merely 
becauas  of  the  relative  dow  flight  of 
■hoV  which  has  about  the  vp^ocity  of 
eound  for  a  short  distance,  and  then  less 
Ska  the  range  grows  longer.    If  we  could 
cive  diet  the  auatahied  vdocity  of  our 
Government  rifle^  hitting  with  the  shot- 
gun would  be  a  matter  merely  of  holding 
correctly  on  the  bird  —  and  so  "like 
Aooting  fiah." 

As  I  have  said,  appljriiig  the  math^ 
matics  of  the  case  to  the  actual  shooting 
is  difficult,  because  of  the  unknown  factors 
in  the  problem;  but  it  hi  poarfble  to  set  an 
approximation  of  the  right  distance  ahead 
necessarj'  for  the  various  ranges,  and  so 
avoid  the  inclination  to  shoot  behind  the 
hM,  ehidi  Is  the  moat  eoumum  fault  of 
(At  iMsna 


A  load  of  No.  7  diet  lliea  like  tUs  over 
the  various  raugea: 


Ttatatmiht 

Averaco 

at  end  of 

for  btrd  flylat 

velocity 

ftOft.  per  MO. 

20 

.0611  sec\ 

1(150 

8(50 

Sft.  Sin. 

85 

.079  " 

1000 

.  800 

4  "   9  " 

80 

.QMS  ** 

MO 

740 

5  -  11  « 

S5 

IIM  * 

900 

700 

7  "    2  " 

40 

.14  " 

875 

660 

8  "    6  •* 

The  speed  of  birds  is  usually  over- 
estimated. British  experiments  with  ao- 
eurate  time-measuring  apparatus  yean 
ago  showed  that  pheasants  fly  little  more 
than  thirty  miles  per  hour  in  the  open, 
while  the  buzzing  partridge,  like  our  own 
quafl,  flies  less  than  tUs.  The  ducic, 
down-wind,  is  the  fastest  thing  our  gun- 
nefs  have  to  shoot  at,  hut  it  b  doubtful 


The  hunter  doc*  not  aim  at  tlie  spot  where 
the  nbbit  is  but  at  where  he  u  jumping 


if  they  get  up  over  60  miles  an  hour 
despite  all  the  yams  of  the  returned 
huntsman. 

The  same  general  rules  which  are  given 
for  shooting  birds  on  the  wing  also  apply 
to  rabbit  hunting.  The  rabbit  usually 
gives  the  hunter  only  the  slightest  glimpse 
of  him  in  passing  an  open  stretch  of 
ground,  so  that  some  rapid  calculations 
must  be  made  in  order  to  hit  him  at  the 
nest  clearing. 
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Upper  sash 
I 


A  Simple  Cold-Weather  Ventilator 
for  the  Window  Sill 

FOR  very  cold  days,  when  drafts  would 
be  objectionable,  the  simple  ventila- 
tion device  shown  in  the  drawing  will  be 

Meetinqrailj  appreciated 
'  by  everyone. 

Fit  a  board 
1  in.  thick, 
1  ]^  in.  wide 
and  4  in.  long 
by  hinges  to 
the  stool  of  the 
window,  re- 
bating the  top 
so  that  when 
the  board  is 
set  vertically 
it  will  hold 
the  lower  sash 
of  the  window 
up.  This  per- 
mits the  air 
to  come  in  be- 
tween the  up- 
per and  lower 
sash  without 
draft,  while  the  opening  at  the  bottom 
is  closed  with  the  board.  The  bottom 
of  this  board,  as  will  be  seen,  is  also 
rebated  to  fit  over  the  stool. 

When  the  window  is  to  be  closed  the 
board  is  pulled  over  into  the  flat  position 
on  the  window  stool.  The  hinges  should 
not  be  set  flush  into  the  stool  and  board, 
because  extra  play  is  needed  for  it  to  fall 
into  position.  The  ventilation  afforded 
between  the  two  sashes  is  sufficient  fbr 
ordinary  purposes  on  cold  and  windy 
days. — Hakold  V.  Walsh. 


Hinged  board  under 
lower  sash  to  raise 
window  for  ventilation 


Joining  Pieces  of  Rubber  by  the 
Use  of  Heat  and  a  Glass  Rod 

IN    the  chemical 
pieces  of  ' 
because  a  sa 
them  to  forn 
With  ; 
very  t; 


Using  a  Bugle  to  Transmit 
Telegraph  Signals 

ALMOST  every  person  is  familiar  with 
l\.  the  idea  of  sending  messages  by 
the  wigwag  system  of  flags,  but  here 
is  a  code  by  which  messages  may  be 
transmitted  within  the  range  of  a  bugle 


J  ■ 
JiJi 
JJ 
iJj 


ijjj 
jjj 


6  iJJJJ 

0  JJJ-JJ 

0  JJJJJ 


U 
V 


Y 
Z 


JJJJ 
JJJJ 
JJJJ 

•r^jj 
JJJJ 
JJJJ 


3  JJJJJ 
A  JJJJJ 
JJJJ J 

^TART  OF  MLS3MSL  J 

END  or  WORD.  fkUil 

CLOSE  OF  ME^5»f1£  J  Hlflri  MOTt 


Code  for  use  in 
sending  signals 
by  bugle  call 


sound  by  quarter  and  half  notes.  There 
is  not  anything  difficult  about  the  code 
and  it  can  be  learned  almost  as  quickly 
as  the  bugle  calls. — Thomas  McHugh. 


A  Waterproof  Mounting  for  a  Circular 
Piece  of  Glass 

AVERY  good  method  of  securing  a 
circular  piece  of  glass  in  a  metal 
frame,  and  at  the  same  time  making  it 
waterproof,  is  shown  in  the  illustration. 

The  circular  pioce  of  glass  is  shown 
at  i4,  and  at  B  is  shown  a  rubber  band 
stretched  around  the  glass,  dividing  it 
evenly  on  both  sides.  At  C  the  iron  case 


/^ihber 


band  stretched  over  the  edge 
ss  and  pressed  in  the  metal  rim 


set  is  shown,  and  D 
rim,  screwed  down  by 


1^1  ass  is 
metal 

hlne  screws,  which  exerts  a  pressure 
rubber  band,  thereby  securing 
erproofing  the  glass.    The  rubber 
iirpassea  putty,  felt,  etc.,  in  neat- 
durability. — Walter  B.  Weber. 
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Amateur  • 
Electrician 

pFAnd  Wii'Gless  Operator 


Resonant  Annunciator  to  Operate  on 
Alternating  Current 

HERE  is  a  method  of  constructing 
an  annunciator  to  operate  on  a 
llQ-volt  alternating  current  that  ia  very 
ample,  yet  efficient.   There  are  no  apark- 
ing  contacts  in  this  annunciator;  never- 
theless it  admits  of  a  ^ide  range  of  tone 
adjustment  and  gives  forth  a  powerful 
btxzzing  note  that  is  exceptional  because 
of   its  unusual  resonance,  its  extremely 
low  pitch  and  enormous  volume.  The 
pitch  may  be  regulated  to  a  higher  fre- 
quency and  smaller  volume,  which  may 
b>e  necessary  when  the  far-reaching,  low, 
powerful  note  is  not  desired,  as  may  be 
the  case  when  there  is  someone  ill  in 
the  house  or  where  for  any  other  reason 
it  is  necessary  to  minimize  the  noise  of 
the  instrument. 

The  annunciator  consists  of  nothing 
more  than  a  75-ohm  watch-case  receiver. 
The  cover  of  the  receiver  should  be  un- 
screwed nearly  all  the  way  when  the  low 
pitch  Is  desired.    By  screwing  the  cover 
on  tighter,  the  pitch  is  raised.  To  secure 
best    results,    the    receiver   should  be 
mounted  at  an  angle  slightly  off  vertical, 
or  in  other  words,  with  the  face  of  the 
receiver-cover  tilted  downwards.    A  60- 
watt  lamp  or  something  equal  in  resist- 
ance to  it  should  be  placed  in  series 
with  the  annunciator  in  order  to  lower 
the   amperage  of  the  current  passing 
through  it  and  thus  serve  to  protect  its 
windings. 

The  device  will  consume  hardly  any  cur- 
rent at  all  and  an  ordinary  push  button 
may  be  used;  but  the  wiring  and  insula- 
tion should  be  much  heavier  than  for 
ordinary  battery  annunciators.  It  is,  of 
course,  readily  understood  that  the  buzz 
produced  is  the  effect  of  the  rapid  altema- 
thDB  in  the  current.— Joseph  Braff. 


Making  a  Night  Light  of  Battery 
Cell  and  Miniature  Lamp 

A SIMPLE,  yet  efficient  night  light 
can  easily  be  constructed  by  follow- 
ing the  instructions  outlined  in  the  ac- 
companying illustration.  If  the  necessary 
materials  are  not  at  hand,  they  may  be 
purchased  at  any  electrical  store.  The 
base  and  the  upright  are  made  of  wood, 
and  fastened  together  with  two  flat- 
headed  screws.  A  felt  pad,  cut  to  shape 
and  pasted  on  the  bottom,  will  prevent 
the  polished  surfaces  from  being  scratched. 


ULAUf 


PUSH  BUTTON_ 

A  dry  cell  placed  on  a  base  with  upright 
to  hold  watch  and  lamp  for  U  nigni  light 

The  battery  is  held  in  place  by  a  wire 
bound  around  it  and  attached  to  a  staple 
on  either  side.  The  lamp,  preferably  a 
2)4- volt  tungsten,  is  connected  in  series 
with  the  button  and  battery.  For  running 
the  wires  from  the  lamp  to  the  back  of  the 
board,  insulated  staples  should  be  used. 

A  twisted  No.  20  lamp  cord  is  used.  Its 
length  depends  upon  the  distance  betv^een 
the  bed  and  the  article  upon  which  the 
night  light  is  to  be  placed.  The  sketch 
shown  above  makes  the  construction 
clear. — H.  Neuhaus. 
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An  Emergency  Battery  for  Starting 
an  Automobile  Motor 

AT  least  60  per  cent  of  the  modern 
L  automobiles  use  battery  ignition. 
As  this  system  sometimes  gives  trouble, 
even  in  the  most  expensive  cars,  I  de- 


A  set  of  dry  batteries  "placed  under  the  scat 
to  aid  in  starting  the  automobile  motor 


vised  a  method  for  producing  an  emer- 
gency current  as  shown  in  the  illustration. 
This  consists  of  six  dry  cells  securely 
tied  together  in  a  triangle  shape  and 
wired  in  series  with  a  4-ft.  length 
of  well  insulated  copper  wire  attached 
to  each  of  the  negative  and  positive 
terminals.  These  wires  are  used  to  make 
connections  with  the  storage  battery 
terminals  for  starting  the  motor;  then 
they  are  disconnected. 

The  batteries  will  last  a  long  time  for 
this  emergency  work.  If  the  storage 
battery  gives  too  much  trouble,  remove 
the  filling  caps  and  make  sure  that  the 
liquid  is  }/'2  in.  above  the  top  of  the  lead 
plates.  Should  the  level  be  below  this 
point,  add  enough  distilled  water  to 
make  up  the  deficiency.  Keep  all  the 
battery  and  wire  terminals  bright  by 
scraping  them  with  a  sharp  knife  about 
once  a  month,  and  make  sure  that  there 
is  no  short  circuit  in  the  dasliboard 
switches  and  that  no  battery  wire  or 
other  wire  is  chafing  against  any  metal 
to  produce  a  short  circuit.  In  this  way 
a  battery  may  be  kept  at  its  highest 
efficiency.— P.  P.  AvERY. 


A  Winding  Machine  with  a 
Revolution  Counter 

THE  winding  machine  shown  in  the 
drawing  is  of  service  for  winding 
various  types  of  coils,  transformer  "pies," 
etc.,  in  the  amateur's  shop,  or  wherever 
there  is  no  small  screw-cutting  lathe. 
The  novel  feature  of  the  machine  is  the 
simple  method  employed  for  determining 
the  number  of  revolutions  the  spindle 
makes  during  the  process  of  winding  a 
coil. 

A  piece  of  round  stock,  C,  in.  in 
diameter  and  12  in.  long,  is  threaded 
3  in.  of  its  length  at  one  end,  and  has  a 
3/16-in.  hole  drilled  in  the  opposite  end 
to  a  depth  of  3^  in.  A  three-  or  four-step 
set  of  cone  pulleys  is  made  fast  to  the 
center  of  C  by  keying  or  with  a  forced  fit. 
The  spindle  is  mounted  in  bearings  upon 
standards  D  as  shown,  and  the  spindle 
unit  thus  assembled  is  permanently  fast^ 
ened  to  a  baseboard  2  in.  by  6  in.  by  5  ft. 
A  piece  of  3/16-in.  round  rod  3  ft.  4  in. 
long  is  then  threaded  with  a  die,  cutting 
32  threads  per  inch  for  its  entire  length 
with  the  exception  of  about  2  in.  at  one 
end.  The  stand  E  is  made  and  fastened 
to  the  baseboard  at  the  point  shown, 
and  acts  as  a  bearing  for  one  end  of  the 
threaded  rod.  The  end  of  the  rod  left 
unthreaded  is  now  inserted  in  its  bearing 
in  the  .standard  E.  The  opposite  end  ia 
inserted  in  the  hole  drilled  in  the  end  of 


A  threaded  rod  on  the  lathe  spindle  registers 
the  exact  number  of  turns  of  wire  on  the  coil 


C,  to  which  it  is  soldered.  A  yard  stick 
is  mounted  in  line  with  the  threaded  rod 
and  directly  above  it,  and  is  held  in 
place  by  two  strap-iron  standards  S.  A 
loop  of  fine  iron  wire  is  passed  around 
the  threaded  rod,  the  ends  are  twisted 
together  and  a  small  lead  weight  is 
fastened  to  the  twisted  ends  as  shown 
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il  W.  The  machine  is  now  completed 
ind  ready  to  operate. 

I:  i:^  to  be  driven  by  a  small  motoir» 
boiled  so  that  the  spindle  turns  away 
from  the  operator.  The  rider  W  is 
pbeed  at  a  point  directly  bdow  the  aero 
on  the  yard  stick,  which  should  be  at 
the  left  end  if  a  right-hand  thread  was 
oaed.  When  the  motor  is  started  the 
■INndle  tevolveB,  the  rider  follows  the 
thre  ad  and  moves  along  the  threaded  rod. 

the  rider  has  moved  a  distance  of 
1  in.,  32  revolutions  have  been  made  by 
tte  sptedle  and  a  conrespondiiig  numbw 
of  t\irns  wound  upon  the  coil  under  con- 
struction. When  the  rider  has  moved 
the  full  length  of  the  yard  stick,  the 
apiadla  wiD  have  made  82  times  86  =  1152 
revolutions.  The  rider  is  then  replaced 
at  zero  and  the  winding  and  calculationa 
continued- — H.  W.  Offins. 


A  Bbmpanide  Electric  Lantern  for  a 
Dry-Batteiy  Gdl 

THIS  lantern  is  eonstmeted  from  an 
ordinary  dry-battery  cell  2}  2  in. 
in  diameter  and  6  in.  long,  and  a  tin 
funnel  2 >^  in.  in  diameter.  The  spout  of 
t  he  funnel  is  removed  and  a  small  electric 
V>iilh  of  one  volt  is 
fastened  into  the 
funnel  as  shown. 
Prom  a  piece  of 
lieaNT.'  galva- 
nized sheet 
iron  cut  a  strip 
H  iB.  wide» 
ti  a  V  i  n  g  a 
length  suffi- 
edent  to  make 
m  <^mp  and 
carrying  han- 
dle. Make  a 
man  thumb- 
awitch  of  a 
piece  of  1/64 
by  l^'in, 

■nrifW  hrSML  Handle  attachment  and 
rSK^^  coonectioiw  to  battery 

This  should 

be    located    near  the  carrying  handle. 

An  old  electric  bulb  from  an  automo- 
bile aide  lamp  may  he  used,  or  a  one- 
▼oit  lamp  iRdth  a  brass  screw  soeint 
and  a  porcelain  base  will  answer  the 
purpose.    Secure  the  funnel  reflector  to 
the  battery  witb  a  brsss  damp,  and  when 


the  battery  is  used  up  unscrew  and  con- 
nect with  a  fresh  ona  This  provides  a 
powerful  and  handy  electric  lantern  which 
is  as  easy  to -carry  as  the  old  barn  lan- 
tern and  which  is  more  satisfactory. — 
P.  P.  AVBBY. 

An  Easily  Constructed  Variable 
Condenser  of  Brass  and  Tinfoil 


M 


AKE  a  wooden  roller  3  in.  in  diam- 
eter and  4  in.  long,   as  shown. 


Wood  roller  with  tinfoil  half  way  over  the 
•urfaoe  to  vary  tiie  capacity  of  the  oondenaer 

and  mount  it  on  a  shaft,  which  may 
well  be  of  ^«-in.  brass  rod.  Thread 
one  end  of  the  shaft  so  that  a  wooden 
knob  and  metal  pointer  may  be  screwed 
in  place.  Coat  one  half  of  the  surface 
of  the  cylinder  with  tinfoil,  and  solder  a 
fine  wire  connection  from  the  foil  to  the 
shaft.  The  shaft  should  project  about 
}i  in.  from  the  cylinder  at  one  end  and 
about  1  }4  in.  at  the  other  (wbidi  carries 
the  knob  and  pointer),  according  to  the 
size  of  the  cabinet  to  be  used. 

Make  a  half-cylindrical  piece  of  thin 
sheet  hran  or  copper  a  trifle  larger  than 
the  wooden  cylindm*  bending  out  support- 
ing feet  as  shown.  When  these  two 
parts  are  finished,  the  conoenser  may 
be  sssemhied. 

When  the  knob  is  turned,  more  or  less  of 
the  tinfoil  is  presented  to  the  sheet  of 
brass  or  copper  and  consequently  the 
effective  capadty  Is  varied.  Connections 
are  made  with  the  shaft  and  the  fixed 
sheet  of  tinfoil  and  with  the  brass  or 
copper  shell  which  is  around  the  uutsidc 
of  the  roller.— TBO8.  Millbbaugh. 
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Making  an  Electrically  Heated 
Blue-Print  Dryer 

AT  times  atmospheric  conditions  make 
l\  drying  of  blue  prints  very  slow,  and 
when  it  is  necessary  to  hurry  up  such 
work  some  means  of  drying  by  heat 
must  be  employed.  The  illustration 
shows  an  electrically  heated  chamber  for 
the  purpose.  The  dryer  inclosure  consists 
of  composition  board  applied  to  a  light 
frame  of  wood  2  in.  square,  of  the  dimen- 
sions given. 

The  top  piece  of  the  box  is  perforated 
to  cause  a  circulation  of  air.  A  wire  A 
is  stretched  from  corner  to  corner  on  both 
upper  ends  of  the  sides  to  provide  a  sup- 
port for  the  dryer  frames.  These  frames 
are  constructed  as  shown  at  B.  The 
frames  are  built  of  furring  strips  and 
cheesecloth,  drawn  tightly  and  tacked  to 
one  side  to  make  a  surface  having  con- 
siderable absorption.  As  many  of  these 
frames  may  be  used  as  may  be  required 
for  the  inclosed  space. 

At  the  base  of  the  inclosure  two  racks 
are  made  to  hold  two  250-watt  heating 
lamps.  Metal  or  asbestos  should  be  used 


in  the  notches  to  avoid  the  possibility 
of  the  heat  from  the  lamps  burning  the 
wood.  Over-drying  should  also  be 
guarded  against. — J.  E.  Cahill,  Jr. 


How  to  Insulate  the  Ends  of 
Chair  Posts 

A CHAIR  that  is  provided  with  insula- 
tion against  electrical  surges  is  in- 
valuable for  safety  and  efficiency  in 
electrical  operations,  such  as  wiring, 
telegraphy,  or  high  frequency  work.  Most 
chairs  may  be  very  easily  adapted  to 
such  a  use. 

Four  large  common  green  glass  insu- 
lators, such  as  are  used  on  the  crosstreea 
of  telegraph  poles,  should  be  obtained. 
The  four  feet  of  the  chair  should  be 
made  to  fit  tightly  into  the  holes  of 
the  insulators. 

Since  the  hole  in  the  bottom  of  the 
insulator  is  threaded,  the  insulator  should 
be  twisted  on  with  a  rotary  motion.  Be- 
sides insulating  the  chair,  these  insulators 
will  serve  in  the  place  of  domes  for  the 
legs  of  the  chair. — Joseph  Braff. 
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of  composition  board  with  frames  covered  with  cheesecloth 
♦»  may  be  hung  over  electric  heating  lamps  and  dried  quickly 
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Primary  Battery  Cells — I. 

This  article  is  the  first  of  a  series  on  electricity,  each  one  of 
which  is  complete  in  itself.  Some  interesting  experimen- 
tal problems  are  Uhutrated  and  very  explicitly  described 

By  Peter  J.  M.  Clute,  B.  E. 


TSE  agency  which  eomes  into  action 
whH&acireidteoiltaining  an  electro- 
motive force  is  closed  is  called 
•teetrie  current.    This  current  flow  is 
maaHagom  to  the  flow  of  water  in  pipes, 
or  over  the  surface  of  the  eartti.  Such  a 
flo-w  of  water  takes  place  only  when 
from  any  cause,  a  difference  in  pressure 
ofclsii  hetweoD  two  potBtB,  or  when  the 
water  is  at  different  levels.   When  either 
of  these  conditions  exists,  the  flow  takes 
place  in  a  certain  direction;  namely, 
from  the  higher  to  the  lower  level»  the 
amount  ol  flow  heing  dependent  upon  the 
obstacles  in  its  path.    Electric  currents, 
likewise,  flow  ozily  in  obedience  to  elec- 
easure,  and  the  quantity  of  cur- 
flowing  is  dependent  upon  the  re- 
re  to  the  flow  offered  by  the  circuit. 
A  simple  primary  cell  is  shown  in 
Fig.  1.  It  eonaists  of  a  glass  jar  nearly 
filled  with  a  dilute  sulphuric  acid  solu- 
tion, into  which  are  placed  a  plate  of 
zinc  and  one  of  copper.   While  the  ends 
cf  the  wires  eonneeted  with  the  plates 
mmain  separated,  no  ciurent  flows;  but 
an  electrical  pressure  exists,  as  can  be 
readily  shown.    As  soon  as  the  ends  of 
the  two  iriras  are  hronght  Into  contact, 
a  flow  of  current  commences.    It  is  the 
high  resistance  of  the  air  between  the 
two  terminals  which  prevents  the  flow 
«f  cuRent  in  this  eas^  just  as  the  presenee 
of  a  closed  vahre  in  a  waterpipe  ptevents 
water  flow. 

The  current  itself  cannot  be  seen  as  it 
flows  throuffh  the  wire*  but  its  effects 
are  evidences  of  its  presence.  A  current 
flowing  through  a  thin  wire  will  heat  it; 
flowing  through  water  and  other  liquids 
it  deeomposes  them;  flowing  near  a  mag- 
netic needle  it  will  cause  it  to  deflect. 
Ail  these  phenomena  cease  at  once 
when  the  current  b  interrupted,  either 
hgr  hfoakins  the  cireiiit  or  by  separating 
the  acid  arannd  ons  pUte  from  that 


around  the  other  by  a  non-conducting 

partition. 

The  direction  of  current  is  said  to  be 
from  the  zinc  to  the  copper  inside  the 
edi  and  from  copper  back  to  sine  in  the 
external  circuit.  In  all  cells  the  plate^ 
or  terminal,  from  which  the  current 
flows,  is  called  the  positive  pole,  and  the 
terminal  toward  which  the  eurrent  flows 
in  the  circuit  is  the  negative  pole. 

FYom  the  cell  shown,  Fig.  1,  which  is 
the  simplest  of  all  forms,  a  very  insignifl- 
cant  eunent  is  given.   If  several  edis 


ZINC  CROWFOOT 


2INC 


ncit 


n«.« 


— '  '-VWV-' 
m.9  na«  ncs 

The  simplest  form  of  battery,  the  primary  cell, 
and  the  gravity  ceil  with  wiring  diagrama 

are  coupled  together,  as  conventionally 

indicated  in  Fig.  3,  4  and  5,  a  consider- 
able current  is  obtainable.  In  this  repre- 
sentation, the  long  thin  lines  indicate 
the  positive  plates  and  the  shmt  thiek 
lines  the  negative  plates. 

The  term  "battery"  is  applied  to  a 
number  of  cells  grouped  togetiier  ettiior 
in  a  series  or  in  parallel  and  should  never 
be  applied  to  a  single  ceU.  Representa- 
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tive  battery  groups  are  shown  in  Fig. 
3,  4  and  5.  For  all  ordinary  work,  the 
method  of  connections  in  Fig.  3  ia  era- 
ployed,  where  the  voltage  of  the  battery 
is  four  times  as  great  as  that  of  a  single 
cell.  If  the  same  four  cells  are  grouped 
as  in  Fig.  4,  the  voltage  will  be  but  twice 
that  of  one  cell,  but  the  strength  of  the 
current  will  be  twice  that  of  Fig.  4. 
When  arranged  in  parallel,  as  in  Fig.  5, 
the  E.  M,  F.  will  be  equal  to  that  of 
one  cell,  and  the  current  four  times  that 
obtained  when  the  cells  are  connected  in 
series.  The  voltage  of  a  number  of  cells 
in  series  is  equal  to  the  voltage  of  one 
cell  multiplied  by  the  number  of  cells. 

The  voltage  obtainable  from  any  cell 
is  independent  of  its  size  or  of  the  dis- 
tance between  the  plates.  For  any  given 
cell,  however,  the  current  is  directly 
proportional  to  the  size  of  plates,  and 
inversely  to  the  distance  between  them. 
Thus,  the  distance  between  the  plates 
affects  the  current  only,  as  it  increases 
the  internal  resistance. 

The  resistance  of  a  number  of  cells 
in  series  is  equal  to  one  cell's  resistance 
multiplied  by  the  number  of  cells.  When 
arranged  in  parallel  the  total  resistance 
is  equal  to  the  total  resistance  of  one  of 
the  cells  divided  by  the  number  of  cells 
in  parallel. 

Primary  cells  are  divided  into  two 
classes.  One  class  is  suitable  for  con- 
tinuous work  only,  and  will  quickly  run 
down  unless  connected  in  the  circuit;  this 
is  the  closed-circuit  type.  The  other  will 
rapidly  deteriorate  when  continually  used; 
this  is  the  open-circuit  type. 

The  best  known  of  the  closed-circuit 
type  is  the  gravity  cell,  shown  in  Fig.  2. 
The  positive  pole,  or  cathode,  consists  of 
copper  located  at  the  bottom  of  the  jar, 
and  the  negative  pole,  or  anode,  of  zinc 
crowfoot  arranged  at  the  toD^^^^^ca 

immersed  in  <^^PP^''^^^^M|^^^^HHI 

This  type  is  sui'  'Hl^^^P^^ 

as  telegrar  '  ^^^^P 
are  used, 
the  cell  is 

0 


dioxide  and  carbon  mixture  surrounding 
the  central  carbon  rod.  The  whole  is 
saturated  with  ammonium  chloride  solu- 
tion and  sealed  with  pitch  to  keep  it 
from  drying  out. 

Apart  from  dry  cells,  the  Leclanche  cell 
is  most  used.  In  this  cell  the  cathode  is 
of  carbon  immersed  in  sal  ammoniac 
solution,  and  the  anode  is  a  bar  of  zinc 
immersed  in  the  same  liquid,  but  insu- 
lated from  the  carbon.  Such  cells  can 
deliver  a  strong  current  for  a  short  time. 
If  left  in  circuit,  however,  they  will  run 
down  in  a  short  time.  These  cells  are 
universally  used  for  bell  and  telephone 
work,  and  in  places  where  intermittent 
current  ia  desired,  as  they  consume  no 
energy  when  not  in  use. 

{To  he  continued) 


A  Simple  Method  for  Determining 
Condenser  Capacity 

A QUICK  and  easy  method  of  calcu- 
lating condenser  capacity  by  simple 
arithmetic,  will  appeal  to  all  experi- 
menters, and  particularly  to  those  of  the 
younger  class  who  -have  not  reached  that 
stage  in  the  study  of  mathematics  at 
which  they  are  able  to  handle  formulae. 
The  curves  shown  here  may  be  used. 
As  an  example  of  their  use,  suppose  it 
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shows  that  a  condenser  will  need 
iO  square  inches  of  active  dielectric 


(1  to  build  a  mica  stopping  con- 
<)i  .002  mfd.  capacity,  and  the 
.  ailable  for  use  as  the  dielectric 
1  s  8  mils  in  thickness.    From  the 
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first  curve  it  is  observed  that  a  condenser 
of  this  value  having  air  as  a  dielectric 
1  nil  in  tbielmeaB  wUl  require  8.9  sq.  in. 
ol  active  dielectric.  But  the  mica  is 
8  ouU  thick.  A  condenaer  with  an  8  mil 


.N  •  ooooooeBKnnoe 


This  curve  is  useful  far  calculating  the  ca- 
pacity of  glass  plate  trannnittinc  oondeaaers 

air  dielectric  and  still  having  a  capacity 
of  .002  mfd.  would  require  8.9  x  8=' 71.2 
■q.  in.  However,  the  qMCifie  inductive 
capacity  or  dielectric  constant  of  mica, 
as  obtained  from  a  standard  text  book 
18  6.64;  that  is,  the  ratio  of  the  values 
of  capacity  of  two  identically  constructed 
condensers,  one  with  air  dielectric  and 
the  other  mica,  is  as  1  to  6.64.  There- 
loie^  71.2-^6.64B  10.72  square  inches 
of  active  dideetric  of  8  mil  mica  will  be 
required  for  a  condenser  of  .002  mfd. 

The  second  curve  will  be  found  use- 
Hal  for  adealating  the  capacity  of  glass 
plate  tranamittiiic  amdeoMrB,  and  is 
wad  in  the  aame  manner. 


A  FireJVoof  Wliitewash  tliat  WUl 
Not  Rub  Off 

AFIRE-PROOF  whitewash  can  be 
readily  made  by  adding  1  part 
■ffieate  of  soda— or  potash — ^to  every  5 
parts  of  whitewash.  The  addition  of  a 
solution  of  alum  to  whitewash  is  recom- 
mended as  a  means  to  prevent  the 
rflMlBK  off  of  tlia  wlutewasli.  A  coatinif 
of  a  good  glue-size,  made  by  dissolving 
^2  lb.  of  glue  in  a  gallon  of  water,  is  good 
1^'  ^  a  wail  ia  to  be  papered. 


Telegraphing  Through  the  Ground 
by  Wireless 

BECAUSE  the  Government,  for  good 
and  fluffident  reasons,  has  put  a 
ban  on  amateur  wireless  stations,  it 
does  not  follow  that  all  your  activities 
must  stop.  There  is  much  left  that  may 
be  done.  Your  radio  efTorta  ean  be 
diverted  to  communicating  by  ground 
wireless,  which  is  almost  as  interesting. 
You  will  do  well  to  put  in  a  little  of  your 
spare  time  reading  and  studying  more 
about  the  "stuff"  that  electricity  is  made 
of,  the  nature  of  wireleeB  radiations,  and 
the  like. 

Tdegraphing  through  the  ground  ia 
permittlBd  by  tike  Government,  since  high 
tension  apparatus  need  not  be  used,  at 
least  not  in  their  normal  capacities.  A 


tvzz» 


Currents  from  the  buzzer  are  conducted 
through  the  earth  just  as  they  would 
be  through  a  shunt  to  an  ammeter 

simple  buuor,  supplied  with  a  current 
of  half  an  ampere,  is  sufficient  in  this 
system  to  send  a  distance  of  from  one 
to  forty  milea  under  favorable  elreum- 
stancea,  but  tida  distance  is  constantly 
being  increased  by  amateurs  who  ara 
already  experimenting. 

The  present  importance  <tf  ground 
telegraphy  is  not  generally  appreciated  by 
America  and  her  Allies.   For  all  we  know,  • 
the  Germans  may  be  using  it  now.  If  we 
ean  send  forty  miles  with  it  through  the 
higMy-resistant  earth,  considerably  greater  i 
distance  can  be  covered  through  water.  ' 
The  announcement  by  two  Virginia  men  \ 
tiiat  the  eystem  ean  be  sueeeeafully  em- 
ployed for  communicating  between  sub- 
marines is  therefore  of  the  utmost  signifi- 
cance.   Notwithstanding  the  simplicity 
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of  the  apparatus,  it  may  be  outdistaneiiig 

all  other  sub-sea  methods  in  range. 

The  principles  upon  which  ground  wire- 
less telegraphy  wwrks  are  intmsting. 
Ordinary  dectric  current  conduction  is 
the  operating  factor,  instead  of  radiation 
as  in  radiotelegraphy.  The  coils  of  the 
sending  bimer  are  eonneeted  with  two 
grounds,  as  shown  in  the  diagram.  At 
every  break  of  the  circuit  caused  by  the 
buzzer  armature,  the  inductive  discharge 
that  crdinaijly  causes  a  qiMurk  at  tlie 


A  oomptete,  practical  hfcalt-ia  Qfttcn  to  itart 
with  in  "tibroagh- the -ground"  opentioa 

annattire  eontacts,  discharges  to  the 

earth*  The  relative  high  voltage  sends 
an  electric  current  from  one  plate  to  the 
other. 

It  is  obvious  that  we  have  not  merely 

a  narrow  conductor  between  the  plates, 
but  a  conductor  which  is  as  big  as  the 
earth!  The  result  is  that,  while  most  of 
the  current  going  from  one  ground  to  the 
other  takes  the  straight-line  route,  a  good 
part  of  it  spreads  out.  The  lines  of  flow 
in  reality  appear  just  like  the  lines  of 
force  which  are  shown  by  iron  filings 
between  two  opposite  magnetic  poles. 

Some  of  these  far-spreading  streams 
of  current  will  reach  the  buried  plates 
of  the  receiving  station.  The  leads  of 
the  receiving  station  will  "tap"  these 
streams — which  are  highly  pulsating — 
and  a  tdephone  win  detect  them. 

This  at  once  explains  why  the  line 
going  through  the  plates  of  one  station 
should  be  parallel  to  that  going  through 
the  grounds  of  the  other.  Another  fact 
that  is  found  by  experience  is  that  the* 
further  the  grounds  of  each  station  are 


separated,  the  louder  will  the  reoeivad 

signals  be.   This  second  phenomenon  can 
be  explained  by  referring  to  the  diagram. 
Here  an  ammeter  is  eonnected  with  a 
battery  through  a  metal  block  of  hich 
resistance.     This  block  stimulates  the 
action  of  the  ground  between  the  two 
wMess  stations.   It  is  very  much  like 
an  ordinary  shunt  that  is  put  across  an 
ammeter.    The  greater  the  resistance  of 
such  a  shunt,  the  less  current  will  go 
through  it  and  the  more  wOl  go  throush 
the  ammeter. 

Now,  in  placing  the  grounds  of  the 
stations  farther  apart,  we  increase  the 
distance  across  tiie  theoretical  block. 
Hence,  the  metal  that  the  current  must 
cross,  and  the  metal's  resistance  will  be 
increased.  The  ammeter  will  then  re- 
eeive  more  current.  For  just  such  reasonab 
when  the  actual  grounds  are  buried  far- 
ther apart,  the  telephones  will  receive  a 
larger  current. 

In  practice,  you  shotdd  space  3^o<ar 

grounds  at  least  twenty  feet  apart,  though 
it  would  be  much  better  to  have  them 
separated  over  fifty  feet.  The  neatest 
and  most  efficfent  hook-up  to  start  with 
is  shown  in  the  diagram.  Here  the  house 
lighting  mains  are  utilized,  with  a  hank 
of  lamps  to  cut  down  the  voltage.  The 
arrangement  enables  you  to  use  as  much 
current  as  the  size  of  the  buzzer  wires 
will  permit.  It  also  enables  you  to  use 
the  grounded  side  of  the  mains  instead 
of  one  which  you  would  otherwise  have 
to  make  yourself.  If  your  house  is  not 
wired,  however,  as  many  as  a  dozen  dry 
cells,  or  an  equivalent  storage  battery, 
may  be  em  ployed.  You  wiO  have  to  make 
two  outside  groimds  for  your  station  by 
burying  a  few  pipes  in  the  ground. 

By  providing  your  key  with  a  third 
contact,  a  simple  break-in  system  is 
obtained.  The  telephones  shown  in  the 
receiving  circuit  are  high  resistance  wire- 
less receivers.  In  conjunction  with  all 
such  high  resistance  telephones,  your 
spark  coil  should  be  used  as  a  step-up 
transformer.  That  is,  the  secondary  of  your 
'coil  should  be  connected  with  the  receivers 
and  the  primary  with  two  grounds. 

Of  course,  should  you  have  a  good  pair 
of  telephones  which  are  of  low  resistance, 
you  may  use  them  without  ^e  spark 
coil  by  connecting  them  diieetI^<«iA 
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Electrical  Wizardry  at  Home 

Some  weird  effects  that  you  can  obtain  with 
a  Tesla  coil  and  some  of  your  apparatus 

By  E.  R.  Thomas 


TO  begin  with,  if  you  have  an  oscilla- 
tion  transformer    the  secondary 
will  make  a  suitable  primary  for  a 
Teala  or  Oudin  Coil. 

To  construct  a  Tesla  coil  that  will 
five  a  10  to  12-in.  spark,  procure  a  tube 
4  in.  in  diameter  and  16  in.  long.  This 
may  be  made  of  two  tubes  8  in.  long  and 
joined  together  as  shown  in  Fig.  2.  Some 
cereals  come  in  tubular  containers  which 
will  answer  very  well  for  this  purpose. 
The  pieces  A  and  B  are  of  wood;  shellac 
is  used  to  join  the  parts  together.  Avoid 


the  use  of  nails  in  this  construction. 

After  applying  two  coats  of  shellac  to 
the  secondary  tube,  wind  it  closely  within 
'  2  in.  of  either  end  with  double  cotton- 
covered  No.  25  wire.  Then  give  two 
coats  of  shellac  to  the  windings,  being 
sure  the  first  coat  is  absolutely  dry  be- 
fore applying  the  second. 

The  base  and  uprights  should  be  made 
of  well  seasoned  wood  which  should  also 
be  shellacked.  Make  the  dimensions  to 
suit  the  individual  requirements.  Fasten 
four  glass  push-pins  to  the  base  as  shown 


Details  in  tt»e  constmctioa  of  a  Tesla  or  Oudin  coil  and  diagram  of  the  hook-up 
for  the  experiments  shown  in  the  lower  part  of  the  illustration.  These  experi- 
ments as  well  as  X-ray  photographs  may  be  made  by  the  use  of  this  coil 
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in  Pig.  1.    These  serve  as  insulators. 

In  Fig.  3  is  shown  how  the  above  de- 
scribed Tesla  coil  with  a  few  alterations 
can  be  converted  into  an  Oudin  coil. 
The  three  small  blocks  A  are  used  to 
support  the  secondary. 

The  hook-up  for  a  Tesla  coil  is  shown 
in  Fig.  4,  and  the  abbreviations  used  are 
as  follows:  R.  S.  G.,  rotary  spark  gap; 
C  and  C\  condensers;  S.  G.,  safety  gap. 

Various  experiments  are  shown  in  Figs. 
5,  6  and  7.  The  two  wires  in  Fig.  5  are 
connected  with  the  binding  posts  of  the 
secondary  and  are  left  to  project  verti- 
cally in  the  air.  Long  streamers  wave 
about,  producing  a  weird  effect. 

The  experiment  in  Fig.  6  produces  a 
cone  of  light.  Two  wire  hoops,  one  12  in. 
in  diameter  and  the  other  3  in.  in  diam- 
eter, are  connected  with  the  secondary, 
and  the  lead  wires  are  so  bent  that  the 
hoops  are  separated  5  or  6  in. 

When  a  gap  is  made  as  shown  in  Fig.  7, 
a  spark  10  to  12  in.  is  obtained.  Of 
course  all  these  experiments  should  be 
made  in  the  dark. 

If  two  metal  disks  about  1  in.  in  diam- 
eter are  provided  and  one  attached  to 
each  of  the  connection  leads,  a  brilliant 
flow  of  light  will  be  produced  from  their 
edges.  For  another  experiment,  suspend 
two  metal  rods  from  the  ceiling  or  other 
support  80  that  they  will  hang  about 
2  in.  apart.  Connect  these  to  the  leads. 
Sparks  will  start  at  the  bottom  and  run 
to  the  top,  making  a  ladder  of  light. 

When  the  coil  is  converted  into  an 
Oudin  coil  the  bottom  binding  post  is 
connected  with  the  lower  turn  of  the 
primary;  otherwise  the  connections  are 
the  same  as  for  the  Tesla  coil,  as  shown 
in  Fig.  4.  A  brass  ball  2  in.  in  diameter. 
Fig.  8,  should  be  screwed  on  the  top 
binding  post  of  th> 
the  thumbnut,  ' 
obtained  froi 

An  inter* 
experi 


graph,  load  a  plate  holder  with  one  plate 
only,  then  expose  it,  holding  your  hand 
or  other  object  against  the  side  of  the 
plate  holder  nearest  the  plate.  The 
X-rays  penetrate  the  light-proof  slide 
with  ease.  The  time  of  exposure  can 
only  be  determined  by  trial.  A  good 
printing  negative  can  be  made  by  holding 
the  plate  holder  5  in.  from  a  6-in.  tube 
and  exposing  it  for  2  minutes. 


An  Electric  Torch  Made  of  Bichro- 
mate Solution  in  a  Bottle 

ONE  of  the  most  novel  of  the  many 
electric  torches  recently  invented, 
consists  merely  of  a  wide-mouthed  bottle 
having  rods  of  zinc  and  carbon  inserted 
through  a  rubber  cork.  These  rods  pro- 
ject down  into  the  bottle  for  about  one- 
third  of  its  depth.  On  top  of  the  cork  a 
small  electric  lamp  is  mounted,  similar 
to  those  used  in  ordinary  electric  torches. 
Connections  are  made  between  the  lamp 
and  the  zinc  and  carbon  rods. 

A  mixture  of  water,  bichromate  of 
potash,  and  sulphuric  acid  is  put  into  the 
bottle,  and  stands  at  a  level  of  about  1 
in.  below  the  end  of  the  zinc  and  carbon 
rods  when  the  bottle  is  upright.  When 
the  bottle  is  turned  upside-down,  it 
becomes  what  is  known  as  a  bichromate 
cell,  a  well-known  type  of  cell  for  pro- 
ducing small  quantities  of  electricity  for 
electric  bells  and  similar  devices.  The 
electric  current  produced  when  the  solu- 
tion surrounds  the  zinc  and  carbon  rods 
is  strong  enough  to  light  up  the  lamp, 
and  the  apparatus  becomes  an  electric 
torch.  The  cork  of  the  bottle  must,  of 
course,  be  made  perfectly  water-tight. 
Square  bottles  with  large  round  mouths, 
such  as  are  used  for  pickles  and  similar 
products,  are  very  suitable  for  these 
hes,  as  they  can  be  laid  down  on  their 
H  when  light  is  required. 


Lacing  Belts  Through  Eyeleted  Holes 

in  the  Leather 

The  life  of  a  belt  may  be  lengthened 
considerably,  if  instead  of  the  customary 
■   <  in  the  belt,  eyelets  obtained  from 
.shoes  are  substituted  through  which 
pass  the  thong  in  lacing.   These  will 
\  ent  the  thong  from  tearing  out  under 
strain  when  drawn  tight. 
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Wireless  Work  in  Wartime 

VI. — ^Atmospheric  or  static  interference,  and 
bow  to  secure  practice  in  operatrng  through  it 

By  John  Jm  Hogan,  Jr. 


WHEN  the  student  has  learned  to 
send  and  receive  correctly,  and 
has  had  auffldent  practice  in 
reading  wireless  messages  through  artificial 
"station"  interference,  he  is  ready  to  take 
up  the  most  important  (and  perhaps  most 
diffiealt)  problem  that  confronts  the  radio 
opgntor.  This  is  the  copying  of  received 
measagoa  in  spite  of  the  interfering 
sounds  produced  by  natural  electricid 
disturbances,  and  called  "static,"  "atmos- 
pherics." "X's"  or  "strays." 

The  December  article  described  simple 
ways  to  practice  reading  messages  when 
interfering  sounds  corresponding  to  un- 
desired  signals  from  some  external  radio 
station  are  heard.    The  four  Earlier  in- 
stalments of  this  series  outlined  tiw  work 
necessary  to  learn  the  Morse  code  and  the 
sending  and  receiving  of  messages.  This 
article  takes  up  the  study  of  atmospheric 
intCTlerence,  its  effects,  and  the  redttetloB 
of  harmful  results  from  it. 

In  the  first  place,  we  must  examine  the 
differences  between  strays  and  signals. 
These  differences  are,  fOTtunately,  usually 
w«dl  defined.  First  we  shall  consider  the 
ver>'  practical  distinction  depending  upon 
the  fact  that  strays  or  static  in  general 
produce  irregular  notes  at  the  reoeiver» 
whfle  radio  signals  may  be  made  to 

{nt>duce  musical  tones. 

In  the  December  article  it  was  pointed 
out  .that  practice  enabled  the  reedving 
operator  to  distinguLsh  between  the  sig- 
nals heard  from  two  stations,  so  that 
messages  from  one  of  them  could  be 
written  out  even  though  both  were  swid- 
nc  at  the  same  time.  The  more  skilful 
the  receiving  operator,  the  more  closely  he 
is  able  to  concentrate,  and  the  nearer  alike 
the  two  signal  sounds  may  be  without 
pfodndng  interference.  The  two  dist  inr 
tions  usually  relied  upon  are  pitch  and 
intensity;  if  the  signal  tones  are  equally 
itrong,  there  mnet  usually  be  a  con- 
dderable  difference  in  their  pitch  or 
frequency  if  one  is  to  be  read  "through" 
the  other.    If  the  interfering  signal  is 


much  weaker  than  that  from  the  com- 
municating station,  not  so  great  a  differ- 
ence in  pitch  is  necessary  in  order  that  the 

receivinj]:  operator  may  concentrate  upon 
the  desired  dots  and  dashes. 

Static  Noiacs  and  Signal  Tones 

As  has  been  indicated,  since  strays 
usually  sot  up  irregular  noises  rather  than 
tones  at  the  receiver,  the  operator  there  is 
usnally  able  to  concentrate  upon  the 
messages  he  wants  to  receive  and  to  ignore 
the  interference  because  of  the  difference 
in  sound.    Static  sounds  are  of  various 


Simple  method  of  produdngastaticandaiDore 
daborate  modd  fcr  obtaining  Muae  results 


kinds ;  they  have  been  described  as  hissy, 
scratchy,  or  rattly,  and  as  resembling 
frying  or  bubbling  noises.  They  vary  in 
character  from  time  to  time,  and  are  often 
much  louder  than  the  signals  it  is  desired 
to  receive.  Static  sounds  are  almost 
never  musical  in  character,  in  even  the 
smallest  degree.  Since  the  signals  from 
radio  stations  may  be  made  either  musical 
or  non-musical  (as  has  been  known  for 
some  years),  and  of  almost  any  pitch,  it 
follows  that  by  choosing  clear  musical 
tones  the  difficulties  of  reading  messages 
through  sUtic  noiaee  are  largely  over^ 
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come.  It  has  also  been  demonstrated 
that  the  best  signal-tone  frequency  for 
working  through  static  interference  is 
about  1000  per  second,  which  is  in  the 
neighborhood  of  the  second  C  above 
middle  C  on  the  musical  scale.  This 
frequency  of  1000  has  now  been  selected 
as  standard  for  nearly  all  radio  trans- 
mitters. 

An  Artificial  Static  Producer 

It  follows,  then,  that  to  get  practice  in 
reading  signals  through  static  we  must 
have  (in  addition  to  the  buzzers  which 
produce  the  Morse  signals  themselves) 
some  device  which  will  imitate  the  sounds 
of  static.    The  simplest  way  in  which  an 
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One  way  to  associate  the  buzzer  telegraph 
line  and  the  stray-maker  for  practice  work 


idea  of  atmospherics  can  be  secured  is 
shown  in  Fig.  23,  where  a  telephone  re- 
ceiver T  is  connected  in  series  \\ith  a 
battery  B  and  a  coarse  file  F.  The  loose 
end  of  the  wire  from  the  telephone  re- 
ceiver, W,  may  be  rubbed  along  the  rough 
surface  of  the  file.  The  telephone  will 
reproduce  irregular  rough  and  scratchy 
noises  corresponding  closely  to  some 
types  of  strays. 

The  file  arrangement  is  scarcely  uni- 
form enough  in  action  to  use  for  regular 
practice,  and  so  it  will  be  well  to  make  up 
a  "static  producer"  or  "stray  maker"  of 
the  sort  shown  in  Fig.  24.  A  wooden 
base  X  has  mounted  upon  it  a  block  Y 
and  two  drilled  standards,  S'  and  S'. 
These  standards  support  a  shaft  upon 
which  is  fastened  a  brass  disk  or  wheel 


BW,  about  J4  in.  thick  and  3  in.  in  diame- 
ter. One  end  of  the  shaft  carries  a  pulley 
P  which  permits  the  disk  to  be  rotated. 
slotoly  by  belt  B,  a  clockwork  or  back- 
geared  motor  being  used  as  a  source  of 
power.    The  circumferential  surface  of 
the  disk  is  roughened  by  cutting  irregular 
diagonal  V's  across  it  with  a  sharp  saw- 
file,  so  that  its  surface  somewhat  re- 
sembles an  exceedingly  coarse  and  rasp- 
like file.    On  the  block  Y  is  pivoted  a 
soft  copper  wire  W,  about  No.  12  in  size, 
one  end  of  which  is  bent  up  to  rub  upon 
the  surface  of  the  roughened  disk  at  the 
contact  point  C.    The  other  end  of  the  ' 
wire  extends  out  away  from  the  disk,  and  ■ 
a  small  lead  weight  W  is  fastened  upon 
it  80  that  the  pressure  of  contact  at  C  may 
be  varied  by  sliding  the  weight  back  and 
forth  along  the  wire. 

If  the  terminals  of  the  battery  and  tele- 
phone in  Fig.  23  are  connected  with  the 
disk  and  the  wire  of  Fig.  24,  so  that  the 
three  elenjents  are  in  simple  series  con- 
nection, and  if  the  disk  is  then  slowly 
turned,  the  telephone  will  produce  sounds 
like  those  set  up  by  static.  By  varying 
the  speed  of  rotation  (which  must  always 
be  slow — not  more  than  about  one  revolu- 
tion per  second)  and  by  changing  the 
number  of  dry  cells  in  the  battery, 
almost  any  type  of  static  can  be  imitated. 

Connecting  the  Stray -Maker  with  the 
Telegraph  Line 

Now  arrange  the  stray-maker  in  such  a 
way  that  its  imitation  static  can  be 
impressed  upon  the  buzzer  telegraph  line 
previously  described.  Thus,  one  static 
producer  will  afford  practice  to  all  the 
students  using  the  line,  and  practice  can 
be  had  in  the  actual  exchange  of  messages 
under  various  conditions  of  atmospheric 
interference. 

Fig.  25  shows  one  way  of  associating  the 
buzzer  telegraph  line  and  the  stray- 
maker  SM.  The  left-hand  portion  of  the 
figure  represents  any  one  of  the  stations 
along  the  line,  and  comprises  the  tele- 
phone T,  the  buzzer  Z,  the  battery  B,  the 
key  A'  and  the  ground  coni^tion  which 
have  been  described  in  earlier  articles. 
At  any  one  of  these  stations  (though  pref- 
erably one  near  the  middle  of  the  line)  the 
stray-maker  may  be  installed  by  con- 
necting it  as  shown  in  the  right-hand  part 
of  Fig.  25.    R  is  a  resistance  of  abou 
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1000  ohms,  ^ith  a  sliding  contact,  such  as 
was  shown  at  R-  of  Fig.  18  in  the  Decem- 
ber article.    This  is  connected  in  series 
with  the  battery  B'  and  the  rotating  disk 
SM.    The  number  of  cells  of  battery  can 
conveniently  be  varied  by  using  a  three- 
point  switch  as  shown  at  S.    One  end  of 
the  resistance  unit  is  connected  with  the 
pound  at  G'  (which  may  be  the  same 
connection  as  used  for  the  telegraph  sta- 
tion at  O,  and  the  sliding  contact  is  con- 
nected with  the  line  wire.    The  roughened 
wheel  is  slowly  revolved,  by  use  of  the 
clockwork  or  motor  as  explained  above. 
When  the  battery  is  turned  on,  the  imita- 
tion static  will  be  heard  in  all  the  tele- 
phono  receivers  along  the  line.    By  slid- 
ing the  mova- 
ble contact  of 
the  resistance 
toward  the 
left  or  ground- 
ed end,  the 
static  sounds 
are  made 
weaker.  By 
increasing  the 
amount  of  re- 
sistance be- 
tween the  line 
wire  and 
ground  con- 
nections, the 
noises  are 
strengthened. 
It  may  some- 
times be  nec- 
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Connections  for  reading  through  both  station  and  static  in- 
terferences.   They  are  obtained  by  combining  apparatus 


essary  to  use  more  than  three  cells  of 
battery,  but  this  can  only  be  determined 
for  any  particular  buzzer  telegraph  line 
by  actual  trial. 

Comprehensive  Telegraph  Practice 

Having  set  up  a  buzzer  line  with  at 
least  two  other  students,  and  having 
made  both  the  extra  buzzer  (with  auto- 
matic sender)  for  imitating  station  inter- 
ference and  the  stray-maker  for  imitating 
atmospherics,  the  student  is  ready  to  work 
out  a  course  of  practice-study  which  will 
fit  him  for  the  Morse  telegraphing  part  of 
the  most  difficult  operating  positions. 
Sufficient  plain  code  practice,  without 
interference,  should  first  be  carried  on. 
When  there  is  no  difficulty  experienced  in 
lending  and  receiving  messages  sent  at  the 
rate  of  twenty-five  words  (one  hundred 


and  twenty-five  letter^  per  minute,  the 
next  necessary  step  to  be  taken  is  copy- 
ing weak  signals.  By  using  the  shunting 
resistance  connected  across  the  tele- 
phones, the  signals  are  gradually  reduced 
in  intensity,  and  practice  is  continued 
until  it  becomes  easy  to  read  messages  so 
extremely  faint  that  the  noise  of  a  rattling 
window  or  of  someone  talking  in  the 
room  makes  it  impossible  to  hear  them 
clearly.  This  corresponds  to  the  practical 
radio  case  of  receiving  messages  from  a 
great  distance. 

Having  perfected  one's  self  in  reading 
weak  signals,  copying  messages  at  various 
tone-frequencies  should  be  tried.  The 
article  immediately  preceding  this  in  the 

series  showed 
how  to  ad- 
just the  tone 
frequency 
of  the  buz- 
zer. By  fol- 
lowing the 
plan  given,  as 
well  as  by  us- 
ing various 
types  of  buz- 
zers, signal 
sounds  rang- 
ing all  the 
way  from  a 
low  rattle  to 
a  high,  pierc- 
ing musical 
note  may  be 
produced. 
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The  expert  operator  is  able  to  read  mes- 
sages sent  with  tones  of  any  sort,  and  it  is 
a  good  plan  to  practice  on  many  diflferent 
frequencies  and  with  both  loud  and  weak 
signals. 

Drill  in  Overcoming  Station 
Interference 

The  matter  of  station  interference 
should  next  be  taken  up  for  drill.  Using 
the  automatic  sender  to  produce  inter- 
ference over  the  entire  line,  one  student 
should  send  cipher  messages  consisting  of 
five-letter  words  such  as  QSBVH  MKUIL 
SHDYJ  WUIPO.  The  station  sending 
should  transmit  a  certain  number  of 
messages  of  this  sort,  the  cipher  words 
having  been  written  out  in  advance,  and 
all  the  other  stations  on  the  line  should 
attempt  to  copy  the  signals  through  the 
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artificial  interference  produced  by  the 
extra  buzzer  and  sending  machine.  There 
will  thus  be  a  race  to  see  who  can  get  the 
greatest  number  of  words  correctly,  as  can 
be  determined  by  comparing  the  sent  and 
received  copies  at  some  later  time.  To 
make  things  fair  for  all  the  stations  along 
the  line,  the  sending  should  be  done  from 
the  station  at  which  the  interfering  buzzer 
is  located;  otherwise  the  ratio  of  in- 
tensity of  interfering  and  desired  signals 
will  be  different  at  the  different  stations. 
Sometimes  it  will  be  found  that  the  same 
mistake  is  apparently  made  by  several 
receiving  operators.  When  this  occurs,  it 
is  nearly  always  safe  to  assume  that  the 
sending  student  has  made  an  error.  Thus 
practice  of  this  sort  is  seen  to  be  helpful  in 
developing  accurate  sending  as  well  as  the 
ability  to  receive  through  interference. 

The  first  station-interference  practice 
should  be  made  with  the  extra  (interfer- 
ing) buzzer  adjusted  to  a  pitch  different 
from  that  on  which  the  desired  messages 
are  transmitted.  Likewise,  for  the  first 
trials,  the  interfering  signals  should  be 
made  comparatively  weak.  When  mes- 
sages are  received  correctly  under  these 
conditions,  the  interfering  signals  are 
made  stronger  and  stronger,  until  they  are 
about  as  loud  as  or  even  louder  than  those 
which  are  being  copied.  After  this  point 
of  skill  in  receiving  is  reached,  the  inter- 
fering buzzer  may  be  adjusted  until  its 
tone  approaches  more  closely  that  of  the 
station  sending  messages.  Work  of  this 
sort  is  most  valuable  in  preparing  the 
student  to  meet  the  actual  difficulties  of 
radio  operating. 

Practice  in  Reading  Through  Strays 

The  next  step  is  to  practice  in  reading 
through  static  or  atmospheric  inter- 
ference. Here  the  same  plan  is  followed, 
except  that  the  static-maker  is  substituted 
for  the  extra  interfering  buzzer.  By 
sending  code  messages  while  the  stray- 
maker  is  working,  the  strength  of  the 
interference  is  increased  day  by  day  until 
it  is  possible  to  receive  messages  correctly 
through  severe  disturbing  noises.  In 
this  practice  the  desirability  of  using  a 
high,  clear  signal-tone  should  be  noted. 
Although  the  low  tones  sound  much 
louder  when  no  static  interference  is 
present,  it  is  surprising  to  note  that  the 
higher  and  weaker  signal  tones  stand  out 


more  clearly  as  soon  as  the  static  begins  to 
grow  strong.  With  practice,  the  student 
will  find  that  he  can  read  a  high,  clear 
musical  signal  through  disturbing  static 
noises  many  times  louder  than  the  mes- 
sages. This  is  one  of  the  most  curious 
phenomena  which  is  encountered  in  prac- 
tical radio  telegraphy,  and  explains  the 
selection  of  1000  per  second  frequency  for 
most  modern  radio  stations. 

Practice  in  reading  through  both  sta- 
tion and  static  interferences  may  be 
secured  by  combining  Figs.  18  and  25,  as 
shown  in  Fig.  26.  Here  the  sending 
operator  manipulates  key  K,  while  inter- 
fering signals  are  produced  from  buzzer  Z' 
and  atmospheric  interference  is  set  up  by 
the  disk  SM.  With  the  skill  which  can  be 
attained  by  faithfully  practicing  in  ac- 
cordance with  the  plan  outlined  above,  no 
operator  need  dread  the  difficulties  of 
telegraphing  which  he  may  encounter  in 
actual  work.  He  needs  in  addition  to 
this  operating  ability  some  measure  of 
knowledge  of  the  radio  apparatus  itself, 
and  this  matter  will  be  taken  up  in 
succeeding  articles. 

{To  be  continued) 


A  Sihall  Motor  Used  to  Open 
Large  Doors 

1ARGE   doors  like  the  ones  used  on 
^  garages  are  difficult  to  handle,  and 
for  this  reason  I  made  the  attachment 


illustrated,  which  may  be  operated  with  a 
push-button. 

I  attached  a  motor  of  suitable  size  and 
power  at  the  top  of  the  door  on  the  inside, 
its  shaft  being  supplied  with  a  small 
pinion  which  meshes  into  teeth  on  a  seg- 
ment fastened  to  the  wall  or  other  suit- 
able support.— H.  B.  Pearson. 


Wanted :  Wireless  War  Tales 

Where  is  the  wireless  operator?   What  is  he  doing? 

The  Popular  Science  Monthly  wants  topublish /rti^  stories 
of  his  deeds.  They  gave  Owen  Chick  a  Silver  Model 
of  a  U4x>at  which  bore  the  inscription  "A  memento 
of  the  escape  of  the  San  Melito  after  being  shelled  for 
forty  minutes."  A.  S.  Mackenzie  proved  himself  a 
wireless  hero  when  a  giant  wave  ripped  off  a  hatch  of 
his  ship  and  swept  back  the  wireless  cabin  in  a  clutter 
of  deck  wreckage.  There  wasn't  anything  left  of  his 
wireless  apparatus  but  a  mass  of  junk.  But  he  got  his 
set  going  and  saved  tlie  ship  in  a  crisis. 

We  want  to  tell  the  stories  of  wireless  heroes,  to 
show  how  brave  radio  operators  did  their  bit  in  an  hour 
of  peril — either  sending  out  messages  under  a  storm  of 
shot  and  slicll  or  making  iiiu'cnious  repairs,  as  brave 
Mackenzie  did,  when  human  hfe  itself  depended  on  a 
radio  call  pulsating  through  tlie  ether. 

Jfe  will  pay  for  these  true  stories. 

Send  them  in  as  quickly  as  you  can.  If  you  are  a  wire- 
less operator  yourself  and  it  is  your  own  account  of 
what  happened  to  you,  so  much  the  better.  Don't  be 
afraid  to  write.  We  want  the  facts.  If  a  diagram  is 
necessary,  send  it  with  your  story.   It  will  be  welcome. 

Editor  of  T^e  Popular  Science  Monthly. 
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The  Metal  Apron  Saves  a  Torpedoed  Ship 


Not  a  porch  shade  to  keep  out  the  sun,  but  a  remarkable  contrivance  for  keeping  out  the  wuter 
after  a  vessel  has  been  torpedoed.  When  a  great  hole  is  torn  in  a  ship's  hull,  the  metal  apron 
carried  on  deck  on  a  small  wheeled  carriage  is  unfolded  like  a  carpet  and  lowered  over  the  side. 
A  flexible  rubber  or  canvas  pipe  on  the  apron  prevents  the  water  from  rushing  in  around  the  edges 
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Plugging  a  Torpedoed  Ship 

When  a  hole  is  torn  in  the  hull,  the  apron  is 
unrolled  like  a  carpet  and  lowered  over  the  side 


HOW  many  shipis  could  be  saved  for 
the  world's  commerce  if  there  were 
means  immediately  available  to 
pint  ugly  holes  in  their  hulls,  caused  by 
lorpodoes,  mines,  or.plosivp  shells  and  col- 
fisions?  This  is  the  question  which  con- 
frDOted  a  Wisconsin  inventor  and  he 
strsightway  set  about  to  answer  it  by 
inventing  a  metal  apron  which  can  ho 
rolled  up  and  carried  on  the  ship's  dock 
and  immediately  lowered  to  plug  a  hole 
torn  in  the  huIL 

The  apron  consists  of  a  series  of  bulb 
lee  irons  such  as  are  used  for  deck  beams 
ia  ships  or  as  a  part  of  the  steel  framework 
In  large  buildings.  The  irons  are  held 
together  by  means  of  flexiblo  metal  strips 
ht^ed  to  their  flanges.  Between  the 
loetal  strips  and  the  angle  tlanges  are 
Strips  of  besvy  tar  paper  or  nibbt^  eom- 
pcund,  to  make  the  apron  waterproof 
when  it  is  placed  over 
the  bole. 

The  flexible  metal 
strips  which  hold  the 
bolbs  together  per- 
mit the  entire  apron 
to  be  rolled  up  like  a 
farpet  and  to  be  car- 
ried  on  the  ship's 
deck  on  a  small 
wheeled  carriage. 
When  a  hole  is  stovo 
in  the  ship's  side,  the 
apron  is  rolled  to  the 
nearest  derrick,  which 
ma>  be  the  mast  boom 
or  a  small  steam 
winch  placed  along 
the  aide  for  the  pur- 
pose. The  apron  is 
unrolled  and  lowered 


dicsm  ^rricK 


rintUc  air^pipe  cushion 

Lowering  the  apron  when  the  damaged 
ship  has  a  heavy  list.  The  dotted  line 
^ows  the  final  position  of  the  apron  when 
it  ii  placed  over  the  hole  torn  in  the  hull 


into  the  water  and  down  to  the  hole, 
where  the  inrushing  water  sucks  it  into 
contact  with  the  hull.  A  liexible  rubber 
or  canvas  pipe  about  eight  inches  in  di- 
ameter is  attached  to  the  side  of  the 
apron.  It  comes  into  contact  with  the 
ship's  hull  and  extends  clear  around  the 
contour  of  the  apron.  This  pipe  is  filled 
with  air  pumped  from  machinery  on 
board,  so  that  the  apron  fit.s  the  side  of  a 
ragged  hole  so  snugly  that  water  can  not 
rush  in  around  the  edges. 

To  locate  the  hole  in  the  side,  two  heavy 
hooks  are  first  lowered  by  hand  and 
caught  in  the  front  and  rear  projecting 
sides  of  the  hole.  A  third  and  heavier 
hook  is  then  lowered  midway  between  the 
first  two  and  it  is  made  fast  to  the  top 
edge  of  the  hole.  The  guy  rope  holding 
this  hook  is  firmly  attached  to  the  deck 
and  the  apron  slides  down  the  rope  until 
notches  on  the  supporting  sling  are 
brought  up  against  similar  notches 
in  the  upper  end  of 
the  hook  bar.  When 
the.se  notches  meet, 
the  apron's  downward 
course  is  halted  di- 
rectly ovif'r  the  hole 
and  the  inrush  of  the 
water  draws  it  se- 
curely against  the  hull. 

It  is  d  o  u  1)  t  f  u  I 
whether  the  opera- 
tion would  be  so  sim- 
ple if  the  vessel  was 
moving.  Moreover,  if 
the  hole  torn  in  the 
bull  were  of  great 
size,  no  such  plugging 
device  could  keep  out 
the  water. 


6  jiderope^awn 
taot  and  fastened 

todecK 

Derrick  rape 

^Sukle  lope 

Apron  Midn  downon 
gukte  rope 

Water  line 


Water  pre^^LJr«  on 
apron  plu^s  note 
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An  Automobile  Accident  Which 
Couldn't  Be  Avoided 

AN  automobile  accident  which  caused 
^  considerable  interest  because  of  its 

novelty  occurred  in  ^  

Quebec  recently.  A 
fleven-passenger  car 
partly  filled  with 
passengers  was  fer- 
ried across  a  river  on 
a  scow  operated  by 
the  old  overhead  ca- 
ble system.  As  the 
scow,  with  its  load, 
approached  the  shore 
it  was  made  fast  to  a 
stake  and  the  auto- 
mobile proceeded  to 
run  off.  Since  the 
bank  at  this  point 
was  steep,  the  ma- 
chine moved  slowly, 
but  its  front  wheels 
had  gone  only  a 
few  feet  before  the 
weight  of  the  car, 
now  shifted  to  the 
rear  wheels,  causfd 
the  scow  to  sink  by 
the    head.  This 


the  water.  A  diver  was  later  sent  down 
to  fasten  a  chain  to  the  front  axle,  after 
which  the  car  in  spite  of  its  weight  was 
brought  to  the  surface  rapidly  and 
with  very  little  difficulty. 


Above;  raising  tlic 
submerged  car.  At 
left,  how  the  acci- 
dent happened 


A  Shirt  Worth  Two 
Thousand  Dollars 

THE  head  of  a 
laundry  in 
Rochester,  New 
York,  a  man  pos- 
sessed of  imagination 
as  well  as  of  money, 
recently  presented 
the  local  Y.  M. 
C.  A.  with  a  shirt 
worth  more  than  its 
weight  in  gold.  It 
was  nothing  but  an 
ordinary,  white,  stiff 
bosomed  shirt.  No 
costly  studs  were 
planted  in  its  but- 
tonholes, but  across 
the  front  were  in- 
scribed words  which 
made  it  a  check  for 
two  thousand  dol- 
lars to  go  toward  the 
erection  of  a  big,  new 
Y.  M.  C.  A.  build- 
ing. 

Perhaps  the  donor 
felt  that  a  suspicious 
public,  its  temper  as 
well  as  its  clothes 
frayed  from  many 
uncharitable  en- 
counters with  steam 
laundries,  needed  re- 
minding that  even 
a  laundry  owner  may 
have  a  heart. 


downward  movement  caused  the  stake 
to  be  pulled  from  its  position  and  the  next 
instant  the  scow  was  pushed  out  into  the 
stream. 

With  brakes  applied,  the  chauffeur  did 
his  best  to  arrest  the  backward  move- 
ment of  the  car,  but  it  slowly  backed  into 
the  river,  settling  on  the  bottom  under 
fifteen  feet  of  water.  Fortunately,  the 
occupants  jumped  before  the  car  struck 


The  president  of  a  laundry  presented  this 
unique  clieck  to  a  Y.  M.  C.  A.  building  fund 
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A  Catholic  Identification  Book  for 
Mortally  Wounded  Soldiers 


T 


HE  illustration  shows  a  neatly  en- 
cased Catholic  booklet  which  is  con- 
sidered especially  valuable 
to  all  Catholic  soldiers.  If 
wounded  and  in  danger  of 
death,  the  last  rites  of  his 
Church  are  an  inexpressible 
comfort  to  the  Cath- 
olic soldier.  This 
booklet  contains 
prayers  which  may 
be  said  by  a  com- 
rade in  the  Faith,  if 
no  priest  is  within 
call  of  the  brother  in 
need.  A  crucifix  and 
a  scapular  medal, 
which  when  blessed, 
bring  the  indulg- 
ence to  those  in  the 
shadow  of  death,  are 
a^so  fastened  into 
the  case. 

The  outer  page  of 
the  booklet  gives  the 
owner's  name  and  address,  together  with 
the  request  to  call  a  priest  if  the  owner  is 
helpless  and  in  danger  of  passing  away. 
In  time  of  serious  accident  or  other 
emergency,  a  booklet  of  this  kind  is  con- 
sidered invaluable  to  all  Catholics. 


The  encased  booklet  contains  prayers 
for  the  dying,  to  be  said  by  a  lay 
Catholic  in  the  absence  of  a  priest 


Races  in  Motion  Pictures  Employ  a 
"Ben  Hur"  Revolving  Platform 

THE  great  chariot  race  in  the  produc- 
tion of  "Ben  Hur"  on  the  legitimate 
stage  is  lending  its  thrills 
to  the  motion  pictures  now- 
adays.  The  revolving  plat- 
form which  made  the  great 
tcene  possible  is  now  being 
used  to  give  realism 
to   photo-plays  in 
which  automobile 
races  or  horse  and 
chariot    races  play 
an  important  part. 

A  drum  is  carried 
on  the  platform.  On 
this  drum,  scenery  is 
painted  to  represent 
the  different  changes 
of  landscape  through 
which  the  racers 
pass.  An  idea  of  the 
size  of  the  drum  may 
be  gained  by  com- 
paring it  with  the 
trolley  car  which  is 
passing  along  the  street  behind  the  drum. 
The  camera-man  stands  on  a  permanent 
platform  nearby,  which  is  so  placed  that 
he  can  take  a  side,  front  or  rear  view  of 
the  races  without  shifting  his  camera  or 
wasting  valuable  time. 


The  huge  platform  is  revolved  by  a  powerful  motor.  The  scenes  representing  the 
changing  landscape  are  painted  on  the  drum  around  which  the  thrilling  races  take  place 
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WTiy  Monkeys  Use  Their  Fists  Explosives  Are  Simpler  in  Com- 

position than  They  Seem 


Instead  of  Their  Hands 

T  T  THEN  next  you  go  to  the  zoo,  watch* 
VV  the  monkeys  use  their  hands. 
Notice  how  they  seize  things  with  their 
fists.  They  do  not  use  their  finger-ends 
as  we  do.  While  the  -higher  monkeys, 
such  as  gorillas  and  chimpanzees  may  be 
taught  to  use  their 
fingers,  they  never 
learn  to  use  them  as 
easily  as  do  human 
beings. 

The  monkey  is 
primarily  a  tree- 
dweller.  It  lives  in 
forests  and  swings 
from  tree  to  tree, 
using  its  hands  as 
hooks  with  which  it 
grasps  the  branches. 
The  thumb  is  not 
brought  into  play. 
Some  South  Amer- 
ican monkeys  have 
lost  the  thumb 
through  disuse;  all 
that  is  left  of  it  is 
indicated  by  a  little 
lump  under  the  skin. 

In  the  higher  monkeys  the  wrist  is 
built  like  yours.  It  has  the  same  number 
of  bones.  But  the  monkey  has  never 
used  his  wrist,  and  so  it  has  lost  the 
flexibility.  The  monkey  can  use  its  feet 
to  better  advantage  than  its  hands. 

Man,  on  the  other  hand,  has  used  his 
feet  so  long  simply  for  the  purpose  of 
walking,  that  he  would  experi- 
ence considerable  difficulty  in 
using  them  as  he  uses  his  hands. 
Yet,  it  is  amazing  how  quickly 
a  man  can  learn  to  use  his  toes 
as  he  does  his  fingers.  If  you 
don't  believe  this,  just  try  to 
write  with  your  toes.  At  first 
the  letters  will  be  very  large  and 
awkward.  But  with  a  little 
practice  you  will  find  that  you 
can  write  with  your  foot  more 
easily  than  with  your  left  hand, 
if  you  are  naturally  right- 
handed.  It  is  an  attractive 
exercise  with  which  to  while 
away  an  hour.  We  know  you 
will  try  the  experiment. 


An  educated  chimpanzee  threading  a 
needle.    His  thumb  is  not  well  developed 


HERE,  gentlest  of  readers,  we  have 
an  object  lesson  in  explosives.  The 
inventor  of  a  particularly  new  and  violent 
kind  is  throwing  it  against  a  tree  in 
demonstration  of  the  fact  that  it  vdW  not 
"go  off"  in  the  absence  of  the  proper 

kind  of  primer.  It 
even  may  be  lighted 
with  a  match,  and  it 
will  burn  like  a  pitch 
torch  but  no  ex- 
plosion. But  should 
you  attempt  to  set 
it  off  with  a  certain 
primer,  you  will  ar- 
rive elsewhere  with 
promptness  and  ex- 
ceeding dispatch. 

Most  smokeless 
powders  will  admit 
of  similar  treatment. 
These  features  about 
explosives  seem  most 
unusual,  until  one 
looks  into  the  physi- 
cal principles  back 
of  their  action.  E.x- 
plosion  is  simply  a 
burning.  The  quicker  the  burning  the 
higher  the  "high"  explosive.  If  an  ob- 
ject burns;  i.  e.,  is  converted  into  gaa 
quickly,  the  expansion  resulting  is  capable 
of  exerting  tremendous  force  on  whatever 
happens  to  contain  the  object.  Here  is 
the  force  that  drives  projecciles  such 
tremendous  distances. 


Throwing  this  explosive  against  a  tree  will 
not  detonate  it;  a  special  primer  is  necessary 
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Why  need  a  dentist  use  both  hands?  Here  the  patient  is  assisting  him  by  holding  the 
mirror  and  lifting  up  or  pulling  down  a  lip  so  that  he  can  reach  the  troublesome  tooth 


A  Chance  for  the  One -Armed  Vet- 
eran— Let  Him  Become  a  Dentist 

SOON  after  the  outbreak  of  the  war, 
Mr.  Frank  B.  Gilbreth,  known  the 
\%orld  over  as  an  authority  on  shop 
management  and  motion  study,  went 
abroad  for  the  purpose  of  studying  the 
industrial  employment  of  crippled  sol- 
diers. Nearly  every  European  govern- 
ment has  profited  by  his  investigations. 
He  speedily  arrived  at  the  conclusion 
that  while  false  arms  and  hands  were 
pleasanter  to  the  sight  than  mere  stumps 
and  while  they  might  even  reproduce 
mechanically  uith  remarkable  fidelity  the 
movements  of  arm  and  finger  muscles,  it 
was  far  more  practicable  to  adapt  the 
cripple  to  his  work  by  teaching  him  how 
to  utilize  what  members  were  still  left 
to  him.  It  is  out  of  the  question 
to  ask  a  poor  veteran  to  supply 
himself  with  an  expensive  artificial 
arm,  and  it  is  humiliating  to  pen- 
sion him  off  and  let  him 
'sv  hile  away  an  idle  exist- 
ence in  some  parsimon- 
iously conducted  soldiers' 
home  while  he  is  still 
in  the  prime  of  life. 

Accordingly,  Mr.  Gil- 
breth has  worked  out  in- 
numerable   methods  of 
enabling  a  man  with  a 
single  arm  to  earn  a  liveli- 
hood.     In    the  accom- 
panying illustrations  it  is 
ahown    that    a  dentist 
need  not  use  both  hands 


in  operating  on  teeth.  Here  the  patient 
assists  the  dentist.  He  holds  the  mirror 
for  him  or  he  lifts  up  or  pulls  down  a  lip 
so  that  the  dentist  may  reach  a  tooth. 
That  this  is  no  theory,  Mr.  Gilbreth 
has  proven  by  actual  experiment.  He 
has  had  his  own  teeth  filled  in  the  manner 
shown,  not  by  a  one-armed  dentist,  be- 
cause there  are  none,  but  by  one  who  had 
one  arm  tied  behind  his  back  and  even 
one  eye  blindfolded  to  prove  Mr.  Gil- 
breth's  point.  In  a  later  issue,  Popular 
Science  Monthly  hopes  to  take  up 
these  investigations  of  Mr.  Gilbreth's 
more  extensively. 


Swiss 
ing. 


A  watch  that  needs  winding 
only  once  in  every  eight  days 


An  Eight-Etay  Watch  Tells  the  Date 
and  the  Day  of  the  Week 

THE  accompanying  illustration 
gives  another  examf)le  of 
ingenuity  in  watchmak- 
The  watth  is  little  larger 
than  those  of  standard 
American  size.  Vet  by 
coiling  the  thin  spring 
around  the  interior  wall 
of  the  case,  sufficient 
energy  is  stored  in  it  to 
run  the  mechanism  for 
eight  days.  By  adding 
several  more  gear  ar- 
rangements to  the  watch, 
two  extra  hands  are 
provided  which  point 
out  the  day  of  the  week 
and  even  the  day  of  the 
month. 


How  Man  Makes  Rope  and 


Rope  workers  busy  on  a  tropical  rope  plantation.  The  long  strands  of  rope  are  stretched 
over  forked  stakes  that  they  may  be  thoroughly  dried  and  bleached  by  the  hot  sunlight 
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Twine  by  Hand  and  by  Machine 


Tbe  ttaBy  atrands  of  fiber  being  run  through  spreading  machines  which  must  prepare  it 
carefully  before  it  ia  ready  for  the  spinning  machines.    Note  the  length  of  the  strands 
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Jonah's  Miraculous  Gourd  Was  Noi 
More  Wonderful  Than  These  Which 
Grow  on  a  Farm  in  New  Jersey 

A  sugar  bowl  and  spoons  made  from  "dipper 
gourds."  By  careful  crossing  of  varieties  the  re- 
sultant vines  are  made  to  produce  strange  fruit 


These  fortunate 
small  boys  needed 
no  expensive  base- 
ball equipment. 
Their  bat  and  balls 
were  picked  from 
the  gourd  vines 


I: 


Smoking  set,  lamp, 
and  gourd  on  which 
guests  register.  All 
these  photographs 
were  taken  on  Mr. 
E.  E.  Wilcox's  large 
New   Jersey  farm 


A  .curd  labyrinth  resembles  a  strange  gymnasium  with  growing  dumb  bells,  Indian  dubt 
-.kT iMinchinn  bags.  Gourds,  although  planted  in  the  same  way,  should  not  be  gro*-n 
«iM  i^m       K    ^*^^^gjo„g^  cucumbers  or   pumpkins,  because  useless  crosses  result 
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|-H>nching 
nr«r  aquathcs, 


English  Jackies  Go  to  School  Too 


British  boys 
in  training 
for  the  navy, 
at  Shotley 
barracks. 
England.  In- 
struction in 
seamanship 
by  use  of  a 
model  sailing 
vessel  of 
good  size  is 
being  given 


Above .  at 
right:  In- 
struction 
in  gunnery 

pr     •  • 
a: 

RUn5. 

it: 

re 


Younn  t  n  r  s 
r  r  f  i  V  t  n  B 
llair  first  les- 
son in  oars- 
m  n  n  s  h  i  i>  . 
They  Icnrn 
rnpidly,  :is 
hcKt'i  iii^  is  an 
fxcfcdinnly 
o  Kl  sport 
a  ni  o  n  K  the 
st  a  - 1  o  V  i  n  K 
English  of 
all  classes 
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Would  You  Do  It  for  a  Living? 


Equipped  with  a  syringe 
of  "germ  killer,"  this  man 
sprays  the  places  where 
Chicagoians  seem  to  be 
fondest  of  expectorating 


A  Chef  to  Bacteria.  Miss  Agnes  Quirk 
caters  to  the  dangerous  bacteria  used  in 
the  interesting  research  work  at  the  Bureau 
of  Plant  Pathology  in  Washington.  D.  C, 


This  young  man.  employed  by  a  Brooklyn 


J  ms  young  mnn.  enipioycu  uy  a  i 
He  illustrates  the  btcomingness  of 


vano 


Would  You  Do  It  for  a  Living? 


agonst  inhaling  bacteria  while  A  Daredevil  of  the  Clouds.    This  perilous  trapeze  per* 

she  ministers  to  torn,  backless  formance  is  all  in  the  day's  work.   The  performer  says 

and  otherwise  mutilated  books  he  enjoys  his  job  because  it  keeps  him  out  of  doors 
in  the  New  York  public  library 


Reading  Flag  Signals  from  the  Sky 


The  oirplanes  which 
accompany  fleets 
must  take  orders 
from  the  si  lips.  Wire- 
less receiving  is  not 
yet  practical.  Hence 
tlic  importance  of 
flag  r.ignals.  Above : 
British  aeri:il  appren- 
tices being  grounded 
in  the  Hag  language 


I  ii<i 


A  more  advanced  class.  The 
ofTicer  sets  a  flag  signal  on  the 
model  of  a  ship's  rigging.  The 
students  reply  to  it  by  moving 
their  miniature  squadrons.  This 
exercise  is  also  an  excellent  train- 
ing in  quick  tactical  judgment 


Students  must  identify  from  a 
distance  the  models  of  friendly 
and  hor.tile  ships  which  arc 
placed  on  a  table  painted  to  rep- 
resent distance  at  sea.  The 
hinged  rxtard  at  the  back  is 
raised  to  represent  a  seeming- 
ly vertical  background  of  aky 
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How  Her  Jeweled  Comb  Is  Made 


Placing  tiny  jewels  in  tortoise  shell 
combs.     The  girl   who   does  this 
tedious  work  is  called  a  "placer 
The  jewels  are  so  small  tha* 
she   cannot    handle  them 
with  her  fingers,  so  she 
uaes  twecrers.  The  stones 
must  be  heated  on  an 
electric  stove  before 
they  can    be  placed 


The  electrically  heated  stones  are 
cemented  into  the  settings  pre- 
pared for  them.  This  process 
insures  their  sticking.  Great 
care  must  be  exercised  to 
prevent  the  cement  from 
showing.     Only  the 
minutest  amount  can 
be  used.     The  pat- 
terns usually  arc  ex- 
ceedingly intricate 


Drilling  the  tiny  settings  for 
the  stones  which  make  the 
elaborate  patterns  on  the  pres- 
ent day  jeweled  combs.  The 
drill  is  operated  by  electricity 


This  m  m  is  workinn  on  .nn 
.iliiminum  comh.  After  the 
hrillirvnts  are  firmly  set.  lie 
takes  a  sharp  tool  and  carves 
liK-  metol  around  the  jewels 


I  l£l  I'r 


I  Illm.  Scnr 


Samples  of  elaborately  jeweled  combs  and  hair  orna- 
ments. What  young  lady  would  not  linger  over 
such  an  attractive  display  in  one  of  the  shops 
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The  Germans  are  Coining!   Sound  Bombs  Soar 


When  air  raiders  npproacTi 
London  warning  is  now  given 
by  sound  bombs  which  rise 
three  hundred  feet  before  ex- 
ploding. Above  is  sho\*Ti  the 
mortar  which  is  used  for  firing 
the  rockets.   They  get  results 


Inserting  the  time  fuse  in  a 
rocket  before  sending  it  aloft. 
The  bombs  produce  a  tre- 
mendous noise  which  can  be 
heard  over  great  areas.  Lon- 
don has  come  to  know  this 
helpful  "run  to  cover"  signal 
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Into  the  Air  to  Warn  London  of  Air  Raids 


Putting  Ihc  bomb,  or  rocket  in  tJie 
mortar.  As  is  evident,  the  mechan- 
ism for  firing  is  simple.  It  can 
quickly  be  mounted  on  the  top  of 
a   wall   or  on  a  convenient  roof 


Fire!  The  operator  simply  pulls  a 
lanyard  attached  to  the  fuse  and 
away  goes  the  bomb  hiRh  over  the 
city.  When  many  bombs  are  ex- 
plodinR    the    noise    ii  deafening 


Cleaning  out  the  tnoitar  afttr  firint;.  Since 
the  mortar  is  short,  this  is  not  difhcult.  Lon- 
don plans  to  have  smf)ke  l)omhs  for  use 
during  the  day.  so  that  smoke  clouds  ns 
well  as  loud  detonations  may  warn  the  people 


177 


Digitized  by  Google 


England's  Heroines  Are  in  Her  Munition  Plan 


Dressed  in  the  familiar  garb  of  the  muni- 
tions maker  and  wearing  masks  to  protect 
tlifir  nostrils  from  the  noxious  fumes  of 
high  explosives,  these  workers  are  putting 
the    finishing    touches  on  large  shells 


Bc-low  arc  showTi  shells  of  eight  different 
sizes  which  England  is  using  against  her 
t-iienues.  A  steel  ring  is  placed  in  the  noae 
of  each  shell.  By  means  of  this,  the  shell 
can  easily  be  lifted  with  an  ordinary  hoist 


Cianc  uirls  in  oni-  of  England  :>  urt-'-ilCNl 
munition  pLints  swinging  to  the  floor 
from  their  aeri^il  posts,  where  they 
ofKrrntc  a  vast  network  of  hoistmg 
nt.ichincrv.  More  than  eiRhty  thou- 
s.md  Briti'ih  women  arc  now  holding 
positions  occupied  by  men  before 
war     altered     industrial  conditions 
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Nature  in  the  Role  of  Wood  Designer 


A  branch  from  a 
small  sapling  cut 
off  at  one  end 
KTvea  to  make  a 
funny  caricature 
cS  a  dachshund 


A  knothole  in  a  section  of 
pine  board  resembles  a 
death's  head.  It  is  only  one 
of  many  curious  instances  of 
Nature's  unconsious  modeling 


Turn  the  page 
sideways  and 
the  bit  of  twig 
at  the  right  will 
resemble  the 
crawling  figure 
of  a  human  being 


This  well  chiseled 
car  is  the  work  of 
lime  and  tlie  ele- 
ments. Tlie  lines 
of  the  lobe  and 
sound  opening 
arc  almost  perfect 


Pluitaa  ij> 
Bro«n  *  U»w 


A  wooden  snake, 
Whfii  found  it 
was  of  a  brown 
color  with  well 
defined  mark- 
ings of  preen, 
Tfic  alert,  vital 
poise  of  head 
and  tail  are  par- 
ticularly lifelike 
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En  ijr  Skyscrapers  to  Be  Founc 


v-^.-v-      :t>c  Cliff  Dwellers,  in  Mesa  Verde  National  Park,  in  southwestern  Colorado. 
*  ,K  a^'fcrst  of  the  prehistoric  ruins  on  the  Mesa.    The  ruins  are  three  hundred  feet 
.NxUAxn  about  two  hundred  rooms,  including  twenty  two  kivas.  or  underground 
s„,.^<«>M>'  ciwmbers.    Several  of  these  may  be  plainly  distinguished  in  the  photograph 
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the  Cliff  Dwellings  of  Our  Prehistoric  Ancestors? 


What  remains  of  the  large  vil- 
lage of  Puye.  in  the  Frijolcs 
Canon,  in  New  Mexico.  This  is 
one  of  the  most  interesting  and 
picturesquely  located  of  the 
many  prehistoric  ruins  on  the 
Mesa  (plateau).  The  small  holes 
supported  timbers  used  for 
jxsrchcs.  The  region  round- 
about abounds  in  curios 
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Making  Isinglass  from  the  Swimming  Bladder 
Used  to  Clarify  Wine  and  Beer,  to  Make  China 


.Si)iitiil>  Irotti  liako  tx.-iiiK  ilrii'il 
l)Horr  they  .«fc  cimvrrled  intu 
i'in(tla(«!>.  Tlif  MiiiiuU  ;irr  llii- 
^wimtniriR  l>t,t<lii<*r«  ol  tlir  fi^ti. 
Thrv  rcKul-«tc  iis  weiRht  m> 
(hat  it  can  ntiiint.nn  iti^  pi>^i. 
tioti  at  wtwtrvrr  wiilcr  Irvrl  il 
I  hoo»s.  Onr  ton  of  haki-  « ill 
>ifld  from  MX)  to  MKt  sx.umls 
w.^tthins  from  40  to  50  |Ktiin<l«. 


From  Bladder  to  Isinglass 

Rnthns  lukc  K>und5  for  isin- 
kUjw      The  drinl   ^lotitKla  arc 
»iHriip»|  by  NukinR  them  in 
witfM'    Thcv  arc  thrn  cut  into 
'i.»ce9.    The  matrrial 
itCain  and  run  bctwrrn 
I. •Hers.    Il  ii  thrn  puMe<l 
thrtiUKh    hollow,  water •onoird 
in, I  -IT  in  sheets. 

re  passed 
■n  rollm. 
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of  Fishes.  This  Product  of  the  Hake  Is 
Cement  and  to  Provide  Court-Plaster  Adhesive 


Ribbons  of  Isinglass 

T>ii5  is  not  a  picture  of  spring 
housoclruMins.  It  ia  the  dryins 
room  of  an  iKinKtaM  factor>-. 
Tlie  ribbons  arc  dried  in  a  iev 
hours  by  being  hunK  in  a  mudcf' 
atcly  warm,  light  room.  The 
rihlKmn  are  carried  in  baskets 
into  the  drinng  room  where  thty 
are  huiiR  up  by  women.  When 
dry  they  are  wound  into  coils 
Vk-cigliiiiK  le»s  thnn  a  pound. 
One  fifth  of  the  original  weight 
of  the  Miunds  it^  Ui5t  during  the 
C()nit>licatr<l  procenn  of  turning 
them  into  commercial  isinglass. 


Uses  of  Isinglass 

Winding  the  dried  ribbon 
i^iinglass  on  a  wo<Mlen  cjvol. 
One  ounce  of  isinglaM  will  clari- 
fy 200  to  500  gvtllons  of  wine  and 
one  p<jund  will  clarify  lOO  to 
."^IM)  barrcU  of  beer.  It  in  also 
used  for  making;  cement  for 
refuiring  gla»8  and  pottery,  for 
the  adl»e»ive  in  court-planter 
and  as  a  drewing  for  textiles, 
which  imparts  luster  and  etiff- 
t)e<»  to  linens  and  tilkg.  In 
combination  with  other  *ul>- 
ptnnce*!  it  is  used  to  make  india 
ink  and  to  waterproof  fabrics. 
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Taking  Old  Dobbin  to  the  Dentist 

Horse -dentistry  is  not  one  of  the  overcrowded 
professions.    It  is  not  a  calling  for  weaklings 


It  a  horse  has  lost  a 
tooth  in  one  jaw,  the 
one  opposite  grows 
very  long  because 
nothing  grinds  it 
off.  The  dentist 
trims  off  long  teeth 
with    tl»e  nippers 

Horses  as  a  rule 
prove  themselves 
docile.  Here  the 
opcfator  is  spraying 
out  the  horse's 
mouth  in  order  to 
prevent  the  for- 
mation of  cavities 


PHILADELPHIA  has  a  dental  office 
lor  horses.  You,  or  rather  the 
horse  in  company  with  you,  enter 
the  olhce  through  a  special  doorway  and 
are  ushered  into  the  waiting  room.  Here 
you  may  rest  and  improve  your  mind  with 
the  out-of-date  literature  usually  found 
in  dental  establishments,  while  your 
equine  friend  is  taken  to  an  operating 
room  in  the  back. 

The  operating  department  consists  of  a 
number  of  stalls,  well  padded  and  car- 
peted with  hay,  so  that  the  horse  runs  no 
risk  of  injury  should  he  'ear  during  the 
investigation  of  his  dental  equipment. 


First,  he  is  fastened  securely  by 
straps  running  from  both  sides 
of  the  stable  to  his  head  and 
also  from  the  roof  of  the  stall,  so 
that  he  cannot  move  his  head 
sideways  or  up  and  down.  The 
straps  are  connected  with  a 
heavy  rubber  harness  that  slips 
loosely  over  the  jaws  of  the 
horse. 

Not  being  gifted  with 
the  power  of  speech,  the 
horse  cannot  tell  the 
dentist  which  particular 
tooth  is  troublesome. 
It  is  therefore  necessary 
for  the  dentist  to  locate 
the  aching  tooth  for  him- 
self. This  is  not  so  diffi- 
cult as  it  may  seem. 
The  dentist  locates  the 
troublesome  tooth  either 
by  the  presence  of  an  ab- 
scess or,  if  there  is  none, 
by  means  of  an  imple- 
ment called  a  "float." 
With  the  float,  which  is 
but  a  long-handled  file, 
the  dentist  feels  alorrg  the 
teeth  until  his  sense  of 
touch  tells  him  he  is  in 
contact  with  a  loose  tooth. 
That  is  the  tooth  to  be 
removed.  Extraction  is  about  the  only 
remedy  when  a  horse  has  the  toothache. 
There  is  no  such  thing  possible  as  filling 
a  horse's  decayed  tooth. 

The  horse,  suspicious  and  nervous  as 
soon  as  he  feels  the  gripping  forceps,  in- 
voluntarily helps  the  operation  by  flinging 
up  his  head.  He  almost  pulls  the  tooth 
himself.  The  difficult  part  of  the  opera- 
tion for  the  dentist  is  to  hold  the  tooth 
firmly  in  the  forceps  and  help  with  a 
counter  pull.  Most  of  the  dental  trouble 
of  a  horse  occurs  with  the  upper  teeth 
80  that  it  is  seldom  necessary  to  extract 
a  lower  one. 


H  R.HL0 


All  the  specialized  knowledge  and  information  of  the  editorial  staff  of  the  Popular 
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How  Floating  Particles 
of  Dust  Cause  a  Fire 

SPONTANEOUS  combus- 
tion is  caused,  so  the 
chemists  tell  ua,  by  floating 
ftarticles  of  coal  dust  or  other 
inflammable  material  jostling 
and  clashing  against  one  an- 
other until  the  friction  they 
set  up  raises  their  tempera- 
ture to  the  ignition  point.  If 
this  explanation  is  correct,  it 
would  appear  as  if  such  fires 
could  be  prevented  by  perfect 
ventilation.  Such,  however, 
is  not  the  case,  for 
ventilation  may  ac- 
tually help  to  bring 
about  fire  by  spon- 
taneous combustion. 
Air  facilitates  oxida- 
tion, really  fanning 
the  warm  dust  into  a 
blaze.  Keep  air  damp 
and  qtiiet  to  avoid 
fire. 


The  palace  was  con- 
structed  of  ice 
blocks  cut  and  laid 
like  blocks  of  stone 

The  cannon  were 
olsQ  made  of  ice  and 
were  strong  enough 
to  fire  off  charges 
of  real  gunpowder 


A  Clock  with  Works  Encased  in 
a  Huge  Log 

'VERYBODY  stops  to  look  at  a  clock 


Guns  of  Ice  That  Fired 
Real  Powder 

ORE  than  one  hundred  and  seventy- 
e   years    ago    some  ingenious 
Russian  workmen  conceived  the  idea  of 

EVERYBODY  stops  to  look  at  a  clock  constructing  a  building  of  solid  ice  in  thp 
in  the  ofllices  of  the  Manufacturer's  city  of  St.  Petersburg,  now  Petrograd. 
Association,  in  Seattle.  It  b  a  curious  They  erected  the  structure  shown  in  the 
time-piece,  the  works  of  which  are  er\cased  accompanying  illustration.  It  was  fifty 
in  a  hollowed  section  of  a  Douglas  fir  log,     feet  long,  sixteen  feet  wide  and  twenty 

feet  high.  Before  the 
palace,  they  placed 
six  cannon  of  the 
six-pounder  size,  and 
these  too  were  made 
entirely  of  ice.  They 
were  turned  on  a 
lathe.  The  cannon 
were  more  than  orna- 
ments. They  could 
and  did  shoot  actual 
charges  of  powder. 
Although  the  bore  of 
the  barrel  was  only 
four  inches,  the  ice 
was  suf  f  icien|tly 
strong  to  withstand 
the  force  of  an  explo- 
sion of  nearly  two 
thousand  grains  of 
powder. 


probably  more  than 
two  hundred  and 
twenty-five  years  old. 
The  section  of  the  log 
serves  admirably  as 
a  dial  for  the  clock, 
the  numerals,  show- 

•ing  plainly 

The  appearance  of 
the  clock  is  not  its 
only  claim  to  dis- 
tinction. Its  size 
also  warrants  more 
than  ordinary  inter- 
est. The  dial  of 
the  clock  is  more 
than  three  and  one- 
half  feet  in  diameter 

BDd  the  minute  hand 

more  than  four  feet 

in  length. 


The  dock  works  are  contAined  in  the 
hollowed  section  of  a  fir  log  more  than 
two  hundred  and  twenty-five  years  old 
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Supplying  Submarines  by  Trailer 


Carrying  fuel  and  supplie3  in  a  tender,  a 
submarine  is  made  lighter  and  more  mobile 


Armored  electric 
cable 

Periscope 

Oil  tank 


AUTOMOBILES  have  trailers,  motor 
/A  trucks  have  trailers — why  not  sub- 
marines? Apparently  acting  on 
such  an  idea,  Philippo  L.  E.  del  Fungo- 
Giera,  of  New  York  city,  has  patented  a 
tender  or  trailer  which  submarines  may 
frisk  over  the  high  seas  as  unconcernedly 
as  a  farmer  hauls  his  milk  cans  in  a  two- 
wheeled  vehicle  behind  his  Ford. 

The  tender,  which  is  about  thirty  feet 
long,  can  be  submerged 
a  convenient  distance 
from  the  field  of  opera- 
tion and  thus  concealed 
from  the  enemy.  In 
it,  fuel  supplies,  com- 
pressed oxygen,  oil 
and  other  stofes  are 
carried.  When  the 
submarine  runs  out  of 
such  necessaries  it  can 
return  to  the  tender 
and  renew  its  store. 
The  frequent  long  trips 
to  and  from  a  naval 
base  are  largely  elimi- 
nated. 

Of  interest  about  an 
invention  of  this  kind 
is  the  fact  that  while 
the  Allies  might  use  it,  it  is  improbable 
that  the  Germans  could.  The  North  Sea 
is  patrolled  bv  several  thousand  subma- 
rine-chasers of  various  types  for  which 
reason  it  seems  unlikely  that  the  Germans 
could  use  the  idea. 

Upon  approaching  the  scene  of  action 
the  submarine  vessel  would  attempt  to 
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is  thus  made  to  sink  to  the  desired  depth, 
while  the  buoy  cables  automatically  pay 
out  a  corresponding  amount.  After  con- 
cealing the  marking  buoy  with  seaweed, 
observations  are  taken  to  determine  its 
position,  and  the  submarine  proceeds 
upon  its  way. 

Allied  submarines  which  operate  in  the 
Baltic  sea,  perhaps  a  thousand  miles  from 
their  naval  bases,  ordinarily  have  to  spend 

a  week's  time  in  travel- 
ing to  the  scene  of 
action  and  returning. 
Fuel  and  provisions  are 
used  up  so  rapidly  that 
the  submarines  have 
little  more  than  a  week 
and  a  half  in  which  to 
raid  Germany's  ships. 
However,  advocates  of 
the  new  invention  be- 
lieve tenders  are  capa- 
ble of  improving  this 
situation.  While  pull- 
ing a  trailer  may  slow 
up  a  submarine's  prog- 
ress to  and  from  bases 
somewhat,  this  is  made 
up  for  by  the  longer 
time  the  store  of  sup- 
plies brought  along  permits  the  craft  to 
stay  at  sea.  It  would  clearly  be  out  of 
the  question  to  haul  supply  tanks  through 
the  North  Sea,  around  the  north  of  Scot- 
land, and  to  plant  them  in  the  Atlantic 
Ocean  itself. 

Obtaining  supplies  from  the  tender  is 
accomplished  by  first  manipulating  the , 
anchor  cables  in  .such  a  way  that  the  craft 
may  rise  to  the  surface.  Then  one  of  the 
crew  opens  and  enters  a  manhole,  after- 
ward taking  out  through  this  opening  any 
package  stores  the  submarine  may  desire. 
The  stored  oxygen,  which  is  used  for 
breathing  when  the  submarine  travels 
under  water,  is  discharged  into  the  sub- 
marine by  means  of  suitable  hoee  con- 
nections. The  oilc  are  likewise  pumped 
across  through  hose.  A  man  may  be 
left  permanently  on  the  tender  to  lower 
it  still  farther  if  in  danger. 


Watcr-tigJit  cable  inlets 

Compressed  ex 
ygen  tan 


Auxiliary 

anchor 


3cil  suction  anchors 

Cross- section  of  the  tender, 
showing  the  storage  compart- 
ments    and     apparatus  used 
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Goo^ 


There's  Food  and  Drink  and  Fuel  in  the  Tank 


The  submarine  is  about  to  retiun  to  its  tender  to  take  on  needed  stores.    The  crew  simply 
lassoes  the  floatini;  buoy,  connects  an  electric  cable,  and  by  means  of  a  control  mechanism 
iaside  the  submarine,  causes  motors  within  the  tender  to  unwind  the  anchor  cables  and  allow 
them  to  come  to  the  surface.    A  member  of  the  crew  then  scrambles  over  to  the  tender,  opens 
a  hatch,  and  takes  out  any  package  stores  desired.    Oil  and  fuel  are  transferred  by  pumping 
thetn  through  a  hose.    The  oxygen  is  also  piped  across.    If  desired,  a  man  may  be  left 
0n  the  trailer  permanently,  to  raise  or  lower  it  by  means  of  hand  winches  when  necessary 
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The  four  sheet-iron  drums  revolve  sidewtse 
sled  goes  forward.    The  long  runner  in  front 

Skating  Over  Ice  and  Snow  in  a 
Queer  Motor  Sled 

MOTOR  sleighs  have  not  yet  been  per- 
fected, although  there  is  a  genuine 
demand  for  them  in  northern  countries. 
It  is  difficult  to  get  traction  on  rough  ice 
or  in  loose  and  deep  snow.  But  sideslip  of 
the  vehicle  is  the  most  obstinate  source  of 
trouble,  and  the  control  on  hills,  whether 
going  up  or  down,  is  precarious.  Safe 
steering  depends  greatly  on  the  driver's 
sharp  eye  and 
caution. 
For  a  tractor 
intended  to 
haul  loads 
over  ice  and 

snow,     these  ^^^^^^ 
difficulties  ^E^^P^ 
are  much  ag- 
gravated, un- 
less the  speed 
can   be  very 
low;  yet  such 
a  tractor  has 
been  invented 
and  built  by 
Frederick  K. 
B  u  r c  h ,  of 
Grand  Rap- 
ids, Mich 
Cli 


the  middle,  four  sheet- 
iron  drums,  which  also 
support  the  vehicle,  are 
rotated:  those  on  the 
right  side  to  the  left 
(seen  from  above)  and 
the  pair  on  the  left  side 
to  the  right,  as  if  meant 
to  scrape  the  road  from 
under  the  middle  to 
both  sides.  The  drums 
are  rounded  in  front  to 
rise  easily  over  rough 
spots  and  to  facilitate 
steering.  They  carry 
curved  (helical)  chan- 
nel-iron ribs  which  grip 
the  ground  against  side- 
slip as  well  as  for  trac- 
tion. This  driving  principle  was  tried  on 
a  motor  sleigh  at  Chamonix,  near  Geneva, 
Switzerland,  several  years  ago,  but  with 
only  two  relatively  small  ribbed  drums 
held  against  the  ground  by  springs,  as 
the  main  load  was  supported  on  runners. 


but  the  auto 

is  for  steering 


A  Whale  Which  Strains  Its  Food 
Through  Whiskers 

LL  whales  develop  rudimentary  teeth 
before  birth.    If  the  teeth  continue 

to  grow,  the 
whale  is  put 
in  the  toothed 
class;    if  the 
teeth  are  dis- 
placed  by  a 
large  number 
of  flattened 
plates  of  bone 
or  baleen, 
fringed  at  the 
edges,  the 
whale  is  put 
in  the  whale- 
bone class. 
Baleen  forms  a 
sieve  through 
which  the 
whale  strains 
all  food  col- 
The  three  men 
ttion  are  reclining  in 
directly  against  the 
like  a  polar  bear's 
but  that,  for  what 
is  reallv  shredded  bone. 
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The  Steel-Plated,  Helmeted  Knight       Use  Your  Hot  Radiator  Water  to 
of  the  Trenches  Keep  Your  Steering- Wheel  Warm 

BA.  C  K  in  the 
Middle  Ages 
the  doughty  war- 
riors went  to  battle 


fully  armored.  In 
times  of  impending 
danger,  the  knight's 
squire  must  have 
spent  about  a  half 
day  getting  his  mas- 
ter into  his  trap- 
pings. 

Beside  the  exhibit 
of  ancient  armor 
stands  a  modern 
British  Tommy. 
He  too,  is  steel- 
plated.  And  thus 
does  progress  move 
in  circles.  For  ar- 
mor is  coming  back 
into  use  again. 

At  all  times  the 
wearing  of  armor  is 
limited  by  three 
principal  condi- 
tions; the  weight  of 
the  type  available, 
the  kind  of  weapons 
and  ammunition  in 
use  by  the  enemy, 
and  the  degree  of 
movement  expected 
of  a  soldier.  If  the 
weight  is  too  great, 
the  soldier  soon 
tires;  if  the  enemy 
is  using  high-pow- 
ered guns  at  close 
range.armor  isof  lit- 
tle use;  and  if  a  sol- 
dier must  run  about, 
steel  appendages 
are  in  the  way. 

'^Hoiisw  stMrinq  •bed 


Steel  helmet  and  chest-covering  of  the 
modem  British  soldier  on  left  make  him 
resemble  knight  in  armor  of  old  fright) 


Hot  water 
rrtuni  1 


Warming  tht-  stcvnuK  wlicti 
with  water  from  the  radiator 
tank.  At  left  is  shown  how 
the  water  and  the  cxhau:>l 
gases  can  be  utilized  for  thib 
purpose.  At  ri^ht  is  shown 
the  wheel  arrangement  by 
which  the  hot  water  cir- 
culates    through    the  rims 


THE  happy  idea 
of  utilizing  the 
boiling  water  in  the 
automobile  radiator 
and  the  red-hot 
gases  from  the  en- 
gine for  keeping  the 
driver's  feet  warm, 
has  already  been 
presented  in  the 
Popular  Science 
Monthly. 

Charles  C.Walker, 
of  Utah,  has  now 
finished  this  job  by 
devising  an  arrange- 
ment for  similarly 
warming  the  chauf- 
feur's hands. 

The  hollow  in- 
terior of  the  steer- 
ing wheel  is  con- 
nected across  a  part 
of  the  circulation 
system  of  the  en- 
gine. By  means  of 
a  pair  of  valves,  the 
flow  of  the  hot  wa- 
ter can  be  regulated 
to  give  a  delightful 
warmth.  Hands 
were  meant  to  be 
warm  and  radiator 
water  to  be  cold. 
This  idea  benefits 
both  ways. 

If  the  water  is 
too  hot  to  be  con- 
trolled easily,  the 
exhaust  engine 
gases  can  be  used. 


Direction  dl 
hot  water 

Mot  waler  in 


chamb* 


r  return  to 
radiator 
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Up-to-the-Minute  Accessories  for 


Cabinet  or  case  for  the  automo- 
bile in  which  lunches,  thermos 
bottles  and  other  camp 
necessities  may  be  carried 


A  supplementary  spark 
plug  base  in  which  the 
spark  may  be  examined 
while  the  engine  is  running 


Lamp  lens  with  a  visor  for  di- 
recting the  light  rays  downward 
and  to  the  side  through  five 
horizontal  prisms  which  deflect 
the  light  below  the  horizontal 


Piston  ring  that 
has  room  at  the 
top  for  the  ex- 
panding gases 
when  the  expan- 
sion compels  the 
ring  to  fit  snug- 
ly the  walls  of 
the  cylinder 


L miniature  still  on  a  radiator 
<rt|fiibe  to  catch  and  condense 
C^'  '  vapors  and  return 
;o  the  cooling  water 
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Automobile  jack  worked  by  air 
pressure  applied  to  a  piston  in  a 
cylinder.  The  air  hose  is  at- 
tached to  the  piston  rod  through 
which  it  is  carried  to  the  cylinder 

Digitized  by  Google 


the  Automobile  and  Its  Owner  * 


Automobile  visor  which  extendi 
from  the  top  and  foldis  back  with 
it.  When  in  use,  it  keeps  the  rain 
and  sun  out  of  the  driver's  eyes 


Short-handled  mop  simi- 
lar to  the  ordinary  house 
hold  kind  for  washing  thi- 
automobile.  It  has  hose 
connections  to  run  the 
cleaning  water  through 
the  short,  curved  handle 


Gasoline  cnjiinc- 
driven  fire  ex- 
lingiiishing  ap- 
j  lianre  mounted 
on  a  trailer  so 
ihfit  it  may  be 
tl  r  a  w n  by  a 
liook-and  ladder 
wagon  or  other 
equipment  for 
fighting  fire 


E  I  e  c  1 :  1  c  terminal 
llueaded  to  cnKflfee 
spark  plug  center - 
bolt.  One  motion 
puts  it  on  the  plug 
or  removes  it  when 
trouble  impends 


Rattling  automobile  doors 
are  silenced  by  this  stifl 
spring  to  bold  the  door 
tight   against   its  jamb 


Goggles  that  are 
easily  attached 
to  any  hat  rim 
or  cap  visor 
where  they  arc 
supported.  This 
lessens  the  im- 
pleasant  p  r  e  s  • 
sure  on  the  noce 


Extension  rims  for  applying  to  the  rear 
wheels  of  an  auto  truck  when  it  is  neces- 
sary to  drive  it  through  a  soft  place  or  on 
a  muddy  road  where  stalling  is  imminent 
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At   Last   the   Breakfast  Egg 
Broken  Into  .\rt 

THE  Nouveau  Art  . 
movement  has 
reached  San  Domingo. 

There  is  a  pine  tree 
in  front  of  the  thatched 
domicile  occupied  by 
the  dusky  family  im- 
mortalized in  the  ac- 
companying photo- 
graph, but  even  its 
own  mother  would  not 
recognize  it  now.  In 
an  eflFort  to  express 
their  feeling  for  Art  in 
its  relation  to  Life, 
(observe  that  we  use 
the  customary  capi- 
tals), these  natives 
have  decorated  the 
pine  needles  with  the 
shells  of  the  eggs  which 
they  have  eaten.  The 
family  seems  thor- 
oughly satisfied  with 
the  striking  result. 


Has 


No  wonder  there  is  an  egg  short- 
age. San  Domingo  natives  use 
the  shells  for  decorative  purj>08es 


Work  the  Brake— Quick!  Or 
You'll  Hit  the  Dummy 

"APPLY  your  brakes,  man,  or  you'll 
hit  the  dowager  crossing  the 
street."  Remember  when  the  automobile 
instructor  shouted  that  command?  And 
remember  how  you  mistook  the  accelera- 
tor for  the  brake  and  shot  past  the  fat 
lady  at  express  train  speed? 

Such  an  experience  was  unnecessary. 
Study  the  ac- 
c  om  p  a  n  y  i  n  g 
and 


uu 


A  pulley  draws  the 
dummy  forward. 
The  novice  driver 
strives  to  stop  the 
automobile  before 
le  figure  reaches  it 


is  the  invention  of  John  G.  Torr,  of  Syd- 
ney, New  South  Wales,  Australia. 

In  the  car's  jacked  up  position  the 

  front  wheels  may  be 

turned  at  will  and  the 
rear  wheels  may  be  re- 
volved by  the  power  of 
the  car  engine  just  as  If 
they  were  running  over 
the  road.  A  small 
transverse  shaft  under- 
neath the  rear  end  of 
the  car  is  provided 
with  a  pulley,  over 
which  the  belt  may 
run  and  with  two  fric- 
tion drums  which  may 
be  pushed  into  contact 
with  the  sides  of  the 
rear  wheels  to  trans- 
mit the  power  and 
make  the  belt  run. 
This  is  done  by  means 
of  two  small  pedals, 
one  on  each  end  of  the 
shaft. 

One  of  these  pedals 
is  worked  by  the  in- 
structor so  that  the 
belt  is  set  in  motion  toward  the  front  of 
the  car,  carrying  with  it  a  life-sized  figure 
of  a  man  by  means  of  a  small  stop  on  the 
belt.  If  the  novice  does  not  apply  the 
brakes  in  time  to  prevent  the  figure  from 
striking  the  car,  by  stopping  the  motion  of 
the  belt,  the  instructor  may  stop  it  by 
throwing  the  friction  drums  out  of  play 
by  releasing  the  pedal.  , 

If  the  skill  of  the  novice  is  not  sufficient 
to  prevent  the  figure  from  striking  the  car, 

the  figure  is 
not  broken  but 
is  .simply  folded 
down  horizon- 
tally on  the 
hinge  on  which 
it  is  mounted  so 
that  it  can  pass 
on  under  the 
car  and  travel 
back  to  the 
front  of  the  con- 
veyor, ready 
for  the  next 
trial  of  -  the 
novice  driver's 
skill. 
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Forcing  an  Automobile  Into  the     donkey  engine,  cables,  a  hydrant  and  an 
Air  with  a  Stream  of  Water  automobile  filled  with  actors,  a  streani  of 

water  was  actually  made  to  give  the  im- 
T  was  not  until  an  automobile  in  Los     pression  that  it  was  holding  up  the  car  in 
Angeles  ran  into  a  hydrant,  breaking     the  air.    The  car  was  attached  to  a 

column  of  water     crosspiece  and  it  was  hoisted  up  and  down 

by  the  donkey  engine. 


I 


it  off  and  sending  a 
shooting  up  into  the 
air,  that  some  resident 
motion-picture  direc- 
tors thought  of  in- 
corporating the  idea 
in  one  of  their  thrillers. 
Had  they  known  that 
in  practically  ever>' 
shooting  gallery  in  the 
country,  one  of  the 
most  popular  targets 
is  a  ball  suspended  at 
the  top  of  a  stream  of 
water,  they  might  have 
staged  the  same  thing 
years  ago.  But  even 
though  the  idea  was  a 
bit  old,  it  served  their 
purpose. 
With  two  poles,  a 


The  auto- 
mobile WCIit 
up  and  dovsm 
like  an  ele- 
vator but  the 
water  didn't 
have  the 
least  thing 
to  do  with  it 


Water  from  the  hy- 
drant just  touched  the 
bottom  of  the  car. 
Of  course,  the  hoisting 
apparatus  did  not  ap- 
pear in  the  picture. 
All  one  saw  was  the 
frightened  occupants 
in  the  car  shooting  up 
and  down  on  the  top 
of  a  powerful  jet  of 
water. 


Showing  the  donkey  engine, 
and  one  of  the  two  poles  to 
which  the  cables  were  jitt.u  hed 


Estimating  Ship-to- 
Shore  Distances 

PROFESSOR  J. 
JOLY,  of  Dublin, 
has  suggested  an  in- 
genious method  of 
measuring  distances  by 
wireless.    He  relies  on 
the  fact  that  disturb- 
ances travel  with  differ- 
ent speeds  in  different 
media.    Sound  travels 
eleven  hundred  feet  or 
more  a  second  in  air 
and  about  forty-seven 
hundred  feet  a  .second  in  water,  while  wire- 
less or  light  signals  travel  at  equal  speeds. 
Thus,  if  a  shore  station  sends  out  these 
different  signals  at  the  same  time,  they 
will  not  be  received  by  the  ship  simul- 
taneously;   (here  will  be  an  interval  of 
time  between  them  that  will  increase  as 
the  distance  of  the  ship  from  the  shore 
iiKTeuses.    If  a  mile  from  the  station,  a 
nhip  would  receive  a  sound  signal  in  air 
■i.'i  seconds  later  than  a  sound  signal  in 
water,  and  an  air  sound  5.5  seconds,  or 
a  sound  in  water  1.2  seconds,  later 
than  a  wireless  signal.  Therefore, 
with  a  knowledge  of  the  interval 
I  which  elapses  between  the  recep- 

tion of  any  two  of  these  different 
signals,    it    is    a  comparatively 
simple  matter  to  calculate  the  source  from 
which  they  have  been  sent.  Knowledge 
of  arithmetic  is  all  that  is  necessary. 
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Faithful  women  workers  learning  how  to  operate  a  knitting 
machine  which  turns  out  ninety-six  pairs  of  socks  daily 


Knit,  and  Let  the  Red  Cross 
Machine  Knit  Too 

EVEN  with  the  women  knitting  on 
every  permissible  occasion,  as  well  as 
on  many  unpermissible  ones,  the  supply 
of  knitted  articles  for  the  soldiers  already 
in  France  and  the  many  thousands  in  the 
large  cantonments  never  equals  the 
demand.  Socks  are  especially  needed. 
But,  even  if  the  click  of  knitting  needles 
invades  our  dreams,  and  during  our 
waking  hours  disturbs  us  at  the  theater  or 
oven  at  church,  the  average  woman 
worker,  be  she  ever  so  assiduous,  can 
produce  only  one  sock  a  day. 

To  meet  the  demand  which  the  hand 
knitters  are  unable 


to  supply,  the  Cin- 
cinnati Red  Cross 
has  had  -the  first 
mechanical  Red 
Cross  knitter  set 
up  in  its  workroom. 
This  insichine  turns 
out  one  hundred 
and  n  i  n  e  I  y  - 1  w  o 
socks,  or  ninety-six 
pairs,  in  an  eight 
hour  day.  in  spite 
of  its  complicated 
appearance,  it  is 
comparatively  sim- 
ple to  operate  and 
it  never  drops 
u  stitch. 


5if  nal  light 


Wire  tjnnection  tO 
fllher  kidf  of  light  — -.. 
aock«t  and  groi-no 


Connection  with  at4tt\ 
plug  hoi*  undar 
crank  casa 


How  the  engine  is  automatically  stopped 
when   the   oil   supply   becomes  too  low 


No  Oil?    Your  Car  WiU 
Stop  Automatically 

F  the  engine  of  an  auto- 
mobile is  not  properly 
lubricated,  the  piston  will 
in  mechanical  parlance 
"seize"-  the  cylinder  walls. 
The  interior  of  an  engine 
cylinder  is  highly  polished, 
and  so  is  the  piston  that  fits 
within  it.  Between  the 
piston  and  the  cylinder  wall 
is  a  clear  space  of  about 
three-one-thousandths  of  an 
inch,  which  is  about  the 
thickness  of  the  paper  on 
which  the  Popular  Science 
Monthly  is  printed.  This 
minute  space  is  filled  with  a 
film  of  oil.  If  that  film 
should  be  destroyed,  the  piston  would 
become  locked  to  the  wall,  and  an  ex- 
pensive repair  bill  would  show  the  extent 
of  the  damage. 

H.  M.  Dickerson,  an  automobile  me- 
chanic of  Evansville,  Ind.,  has  invented 
an  automatic  device  which  keeps  a  check 
on  the  oil  supply  and  takes  the  place  of  a 
faulty  memory.  The  driver  may  be 
careless  and  negligent  but  not  Dicker- 
son's  automatic  gage. 

Within  the  gage  is  a  float  connected  by 
a  rod  with  a  small  disk  above  which  is  a 
large  disk.  As  the  float  rises  and  falls  the 
large  and  small  disks  rise  and  fall  with  t  he 
float.  As  the  oil  is  consumed,  the  float 
descends.    When   the  danger  point  is 

reached,  the  large 
disk  touches  the 
first  of  two  sets  of 
electrical  contacts. 
A  warning  signal 
light  flashes  up  on 
the  dash;  the  driver 
is  told  that  the  oil 
is  low.  If  the 
.supply  is  not  re- 
plenished, the  float 
descends  still  fur- 
ther. The  small 
disk  then  touches 
with  the  second  set 
of  contacts  and  the 
engine  is  automati- 
cally stopped  be- 
fore trouble  results. 


Binding 
post 


Wire  attached  to  me\n 
'gnilionfrom  binding  post 


Popular  Science  Monthly 


195 


Beware  of  Poultry  Which  Comes 
Packed  in  Barrels 

INSIST  on  buying  dry-packed  and  dry- 
chilled   poultrj'.     When   you  order 
poultry  which  is  packed  in  ice,  you  are 
probably  paying  for  from  three  to  fourteen 
per  cent,  of  water  which  has 
been  soaked  up  by  the  bird. 
So  states  a    report  issued 
by  the  Department  of  Agri- 
culture.    This  water  ruins 
the  flavor  and  the  quality  of 
the  meat. 

If  possible,  see  the  package 
in  which  your  butcher  re- 
ceives the  chickens.  High- 
grade,  dry-packed  birds  are 
commonly  sent  to  market  by 
the  dozen  in  paper-lined 
boxes.  Wet-packed  chick- 
ens are  shipped  in  large 
barrels. 


Tent  Stoves  to  Keep  Our  Soldier 
Boys  Warm  in  the  Training  Camps 

NO  mental  pictures  this  year  of  our 
soldiers  freezing  in  their  camps. 
They  are  made  as  comfortable  as  possi- 
ble, although  the  stove  with  which  the 
government  provides  each  tent  is  not 
exactly  like  the  big  brick  fireplace  or  the 
ornamental  steam  radiator  at  home.  It 
is  made  of  tin,  with  a  jointed  pipe  to  let 
out  the  smoke  through  an  opening  in 
the  top  of  the  tent. 

As  the  majority  of  the  camps  have  pur- 
posely been 
located  in  sec- 
tions of  the 
country  where 
the  winters  are 
mild,  this 
heating  device 
should  prove 
adequate. 

Burning 
wood  as  it 
does,  fuel  may 
be  had  at  any 
groves  or  wood 
lots  which 
happen  to 
be  near  the 
soldiers' 
camps. 


In  our  training  camps,  each  tent  is  provided  with 
one  of  these  tin  stoves  which  bums  wood  and  brush 


Two  hfifcrs  curiously 
branded  by  Nature, 
one  with  a  white  N, 
the  other  with  a  white  7 


Nature  Herself  Branded 
These  Cattle 

ONE  of  the  accompany- 
ing illustrations 
shows  a  young  heifer 
owned  by  Henrj'  Nelson,  of  Hicksville, 
O.,  which  bears  the  letter  N  on  its  side. 
This  letter  was  not  burned  in,  nor  has  it 
any  resemblance  to  the  scarred  brand. 
The  hairs  are  white  against  the  reddish 
back  of  the  animal.  Just  what  caused 
them  to  grow  in  such  a  way  as  to  form  the 
owner's  initial  is  a  secret  which  Nature 
has  kept.  Mr.  Nelson  would  like  to 
know  80  that  he  could  use  the  style  of 
branding  on  his  other  cattle. 

The  other  illustration  shows  a  large 
white  figure  7  on  the  face  of  the  seventh 
daughter  of  a  seventh  daughter,  which  is 

believed  to 
have  special 
significance. 
Possibly  the 
animal  will 
yield  seven 
quarts  of  milk 
at  a  time  and 
will  usher  in  a 
period  when 
milk  will  be 
seven  cents  a 
quart.  Or  per- 
haps  the  7 
has  to  do 
with  the  vear 
1917.  You 
solve  it.  We 
give  up. 
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A  Fowl  and  its  Feathers  Are  Soon 
Parted— With  This  Machine 


I 


T  was  O.  G.  Rieske's  wife  who  led  him 
to  invent  a  mechanical  chicken  picker. 
She  chased  him  out  of  their  Buffalo  home 
one  day  for  attempting  to  pick  a  wild 

fowl  all  over  her  nice,  

clean  kitchen  floor ! 

Now  O.  G.  can  pick 
his  feathered  proper- 
ties in  peace  and  se- 
curity. For  the  ma- 
chine he  has  invented 
leaves  an  ordinary  fowl 
absolutely  naked  in 
less  than  five  minutes. 
Moreover  no  feathers 
are  scattered. 

A  small  electric  mo- 
tor turns  a  suction 
fan,  and  also  a  roller 
contained  within  the 
instrument  itself,  the 
power  being  trans- 
mitted by  means  of  a 
flexible  cable.  The 
roller  is  hollow  and 
its  outer  surface  is 
pierced  by  a  number 
of  slits  which  permit 
the  incoming  blast 
produced  by  the  fan 
to  pass  freely  through  it 


An  electric  motor  furnishes  the 
power  by  which  the  fowl  is  picked 


The  top  of  the 
instrument  is  hooded  and  attached  to  this 
hood  is  a  little  rubber  roller  which  rests 
firmly  against  the  surface  of  the  larger 
drum-like  wheel.  The  feathers  of  the 
fowl,  sucked  up  against  the  two  rollers, 
are  plucked  by  having  to 
squeeze  between  the  rollers, 
after  which  they  are  blown 
to  a  tank.  A  thumb  con- 
tact permits  the  hood  to 
be  moved  around  on  its 
axis,  and  thus  the  relative 
positions  of  the  two  rollers 
are  adjusted  according  to 
the  needs  of  each  case. 
The  smallest  wild  fowl  or 
the  biggest  turkey  may  be 
plucked  with  equal  ease.  A 
fowl  can  readily  be  picked 
in  the  dry  state,  but  ordi- 
narily it  is  scalded.  This 
device  is  very  useful  in 
hotels  and  restaurants. 


Riding  a  Moose  in  the  Waters  of 
Rainy  Lake 

ON  Rainy  Lake,  Ontario,  the  center  of 
a  virgin  land  where  game  abounds 
at  all  seasons,  moose  frequently  swim 
across  the  arm  of  the  lake. 

After  watching 
their  chance  and  tim- 
ing the  chase  when 
one  of  the  animals 
was  .about  the  middle 
of  the  lake,  some  hunt- 
ers cut  it  off  by  strik- 
ing directly  across 
from  a  point. 

Paddling  very  fast 
in  their  canoe,  they 
came  alongside  the 
animal  and  the  man 
in  the  bow  of  the  boat 
let  himself  from  the 
canoe  onto  the  ani- 
mal's back.  This  in 
itself  is  a  very  diffi- 
cult feat,  as  any  one 
who  has  ever  handled 
a  tricky  canoe  can 
testify.  Balancing 
himself  on  the  ani- 
mal's back,  he  sud- 
denly let  go  and  threw 
himself  forward, 
precarious  position  by 


J  — 


r 


maintaining  his 
grasping  two  of  the  points  of  the  strong 
branching  antlers.  "Thus  he  performed 
the  very  unusual  exploit  of  making  the 
lordly  moose  ignominiously  carry  his 
would-be  slayer  to  shore. 


This  hunter  jjcrformed  the  feat 
bow  of  the  canoe  on  to  the 
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Non-Flying  Air  Service  Needs  Radio 

Men;  Opportunities  Wide  in  Range 

ADIO  amateurs,    the  Government 
wants  you.   It  needs  radio  operators 
in  the  aviation  ser- 
vice, not  to  fly  but 
to  roceive  messages 
airplanes  send  back 
to  bases.    Any  rail- 
r  o  8  d  telegraphM*, 
youths  with  elemen- 
tary electrical  knowl- 
edge, those  already 
aequainted  with 
wireless,    and  of 
course   men  with 
more  advanced  ex* 
perience  are  all  possi 
ble  candidates.  A 
training    camp  has 
been  established  at 
Camp  Kelly,  San  An- 
tonio, Texas.  The 
course  given,  extends 
over  a  six-  to  eight- 
week  period,  and  em- 
braces primary  pow- 
er circuits,  secondary 
power  circuits,  con- 
denaers,  oecillationa, 
radiated  currents, 
ether,  received 
waves,  receiving  cir- 
euita,  detectors, 
wave  meters,  instru- 
ments,  and  in  the 
final  weeks  requires 
students  to  take 
radio  apparatus  out 
in  the  field  and  com- 
municate with  air- 
planes under  actual 
flying  conditions. 
Radio    repair  men 
and  mechanicians 
are  also  trained.  Coi- 

inimitive  little  town,  so  they  have  to  lege  graduates  with  technical  education 
travel  to  the  adjacent  town  of  San  Fer-  are  eligible  for  non-flying  commissions, 
naadex  de  Taos,  two  and  a  half  miles  Additional  information  may  be  obtained 
Atant.   Hera  the  canny  Mexiean  popu-    by  addressing  the  Chief  Signal  Officer, 

lation  stages  a  celebration  all  its  own,  to  Washington,  D.  C.  Applicants  are  en- 
extract  from  the  travelers  what  loose  listed  as  privates  and  remain  as  such  until 
eoina  they  have.  assigned  their  proper  places  in  a  squadron. 

Ifaybe  ycni  have  special  needs.  Write  to  the  editor  about  anything  within  the 
iBQpe  a£  tke  mmrinr.  He  will  be  glad  to  help  you. 


How  the  Pueblo  Indians  Celebrate 
Their  Thanltsgiving 

EACH  year  the  Pueblo  Indians  who 
inhabit  the  two  terraced,  clay  com- 
munity houses  which 
rise  tier  on  tier  to 
the  height  of  five 
5t  Grit's  at  Taos,  New 
Mejiico,  celebrate  the 
festival  of  San  Gero- 
nimo  Day.  In  the 
morning,  races  and 
dances  are  held;  and 
in  tiie  afternoon,  In- 
dian clowns  climb  a 
thick  pole,  at  the  top 
of  which  hangs  a 
dead  sheep,  vegeta- 
bles and  other  food. 
The  one  fortunate 
enough  to  reach  the 
top  towers  the  pro- 
%i3ionH  to  his  com- 
panions, as  the  ac- 
companying iilustra- 
tioa  shows.  Todimb 
this  pole  at  all  re- 
quires true  Indian 
agility. 

This  Autumn 
fpi-tival  ia  not  so 
much  a  tribute  to 
San  Geronimo  as  a 
thaakigiviDg  to  the 
bountiful  sun -god  for 
the  harvest  that  has 
been  plentifully  sup- 
iriisd.  A  great  many 
tourists  visit  Taos 
and  attend  the  pic- 
turesque ceremonies, 
vrtiidi  are  held  on 
the  last  day  of  Sep- 
tember. There  is  not 
mffident  room  to 
tiiem  in  the 


Pueblo  Indiana  climbing  «  pole  to  get  the 
pravwms  which  ave  attached  to  the  top 
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Making  the  Frenchman  a  Fighter 


A  vigorous  course  of  training  in 
the  open  makes  him  physically  fit 


Frporb  Official  Pboto* 

French  soldiers,  stripped  to  the  waist,  learning  bayonet  charging  by  tiie  Herbert  method 


ONE  of  the  military  problems  France 
has  solved  ia  that  of  sending  back 
her  8oIdiers-on-leave  to  the  trenches 
without  their  having  lost  any  of  their 
value  as  fighters.  In  fact,  they  go  back 
better  soldiers  than  they  were  before. 
When  the  poilus  return  from  the 
trenches  the  sense  of  discipline  is  suddenly 
relaxed,  to  their  military  detriment. 
Often  the  men  are  highly  nervous.  The 
terrific  noise  of  the  battles  they  have 
been  through,  and  the  sleepless  nights  they 
have  passed  have  weakened  their 
stamina.  Some  are  excited — intoxicated 
with  success.    Others  are  profoundly  de- 


pressed. Soldiers  recovered  from  shell 
shock  are  more  unstrung  than  others. 

All  these  men  must  be  re-taught  if  they 
are  to  be  sent  back  to  the  firing  line.  The 
time  needed  for  re-education  is  ten  weeks, 
during  which  period  the  soldier  is  schooled 
in  the  very  latest  methods  of  warfare. 

Just  what  method  shall  be  used  in  re- 
training soldiers  is  a  moot  subject. 
Lieutenant  Herbert  of  the  French  Navy 
does  not  believe  in  the  use  of  mechanical 
appliances  such  as  are  to  be  found  in  the 
average  gymnasium.  He  thinks  that 
natural  methods  are  best.  He  takes  hb 
men  right  out  into  the  open  and  puts  them 


Run  a  few  yards  on  your  hands  and  feet  after  the  fashion  of  a  monkey  and  you  will  be  prcttv* 
tired.    Yet  these  enthusiastic  Frenchmen  do  not  mind  this  method  of  locomotioa  at  ail 


19S 
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How  the  poilu  tB  taiight  to  handle  the  bayonet.  Here  he  is  advancing  against  an  imaginary 
enemy.     TYic  duznmy  figures  which  can  be  seen  in  the  background  are  bayonet  targets 


through   a   rigorous  course  of  training. 

Life  in  the  trenches  is  far  from  easy. 
The  men  must  be  in  fine  condition  if  they 
are  to  stand  the  hardships.  Herbert 
wants  to  bring  out  the  best  in  every  man. 
First  of  all  he  makes  the  men  strip  to  the 
waist.  This  toughens  their  skins  and 
enables  them  to  stand  severe  weather. 
The  training  consists  in  climbing  trees, 
running  on  their  hands  and  feet,  rolling 
on  the  ground,  fording  streams  and 
practising  military  tactics.  The  men  train 
every  day  no  matter  what  the  weather 
conditions  may  be.    They  are  taught  to 


throw  grenades,  charge  trenches,  use 
bayonets  effectively  and  handle  all  the 
delicate  machines  and  weapons  which 
have  been  developed  by  this  war. 

As  an  example  of  what  this  training 
will  do,  take  the  case  of  an  attack  in  a 
real  battle  which  took  place  last  April. 
A  group  of  thirty-four  grenadiers  which 
was  quickly  reduced  to  twenty-six, 
threw  eight  thousand,  five  hundred  hand 
grenades  in  three  hours  and  a  half.  If 
these  men  had  not  been  in  the  best 
physical  condition  such  a  feat  would  have 
been  absolutely  impossible. 


Pi-^ncli  soldiers  at  one  of  the  Herbert  military  schools.  The  men  arc  developing  their 
muscles  by  walking  on  their  elbows  and  their  toes.    They  always  work  stripped  to  the  waist 
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A  new  sound-producing  device.  These  hollowed 
cui>s  cleverly  imitate  the  clatter  of  a  horse's  hoofs 


Ashes  From  Burned  Wood 
Make  a  Good  Fertilize! 

DO  not  bewail  the  fact  that 
the  price  of  commercial 
fertilizers  has  gone  beyond  the 
reach  of  all  except  the  wealthy- 
farmer.   It  is  because  potassi- 
um oxide,  one  of  the  important 
ingredients  of  a  good  fertilizer, 
has  jumped  from  four  hundred 
to  eight  hundred  dollars  a  ton. 
But  any  farmer  can  proc^uce 
his  own  potassium  oxide  from 
the  fresh  ash  of  burned  twigs, 
branches  and  other  parts  of 
such  hardwood  trees  as  the 
beech,  birch  and  maple.    It  is 
a  very  simple  process  requiring 
a   cheap   apparatus   and  no 
complex   chemical  treatment. 
The  College  of   Forestry  at 
Syracuse  will  give  information 
to  anyone  about  the  process. 


teeth 


How  the  Cavalcade  Approaches 
Behind  the  Scenes 

EVERY  barnstorming  com- 
pany has  as  not  the  least 
important  part  of  its  equipment 
a  pair  of  hollowed  cocoanut 
shells,  which  in  the  hands  of  the 
stage  mechanic,  sound  more  like 
a  horse  than  a  horse  itself.  Now 
that  most  of  our  melodrama 
comes  to  us  through  the  motion 
pictures,  along  comes  an  imita- 
tor of  clattering  hoofs  to  be 
attached  to  a  stationar>'  organ. 
It  is  operated  from  the  keyboard 
by  a  lever  or  button.  With  the 
aid  of  a  swell  box,  the  sound  can 
be  made  to  swell  or  diminish. 

The  device  consists  of  six 
cups,  the  upper  three  of  which 
are  secured  to  the  bellows  and 
the  lower  three  of  which  are 
mounted  on  a  solid  base.  To 
operate  them,  the  organ  player 
presses  a  key  which  causes  the 
first  cup  to  come  down  with  a 
thud,  followed  in  quick  succes- 
sion by  the  other  two  cups. 
There  is  no  break  in  the  action. 
The  cups  are  made  of  maple. 
The  inventor  is  Harold  A.  Val- 
kenburg,  of  Oakland,  California. 


Channeled, 
for  borinq 


Crosscut 
teeth 


The  toothed 
sides  trim  away 
enough  wood  to 
keep  the  blade 
from  binding 


New  Key  Hole  Saw  Which  Will  Not 
Jam  or  Bind 

ANEW  saw  has  been  invent- 
ed by  A.  R.  Brewer,  of 
Northport,  Washington.  It  not 
only  has  teeth  along  one  edge, 
as  has  an  ordinary  blade,  but 
the  sides  and  upper  surface  are 
toothed  also.  Made  in  this  way, 
the  saw  can  cut  itself  out  of 
any  predicament.  The  toothed 
sides  automatically  trim  away 
enough  wood  to  keep  the  blade 
from  binding  as  it  goes  dovn 
into  the  cut.  These  same 
toothed  sides  may  be  used  aa  a 
rasp  to  widen  out  laterally  the 
hole  that  is  being  made. 

The  saw  is  designed  for  both 
rip  and  cross-cut  work.  The 
pointed  end  of  the  blade  is  chan- 
neled out  much  like  a  reamer, 
80  that  by  giving  it  a  twisting 
motion,  it  is  quite  able  to  bore 
its  own  way  into  the  wood  in 
starting  a  hole.  The  chisel-like 
handle  provided  at  the  other  end, 
facilitates  this  action  because  the 
blade  may  be  driven  into  the 
wood  with  a  mallet  if  the 
twisting  motion  at  the  start 
does  not  prove  sufficient. 


DigitizcL.  ..^  ^.oogle 


Popular  Science  Monthly  201 
A  Well  That  Supplies  Two  Rinds        Home  Portraiture  for  Snakes.— 


Salt  wate 
pump 


of  Water 

'W THAT'LL,  you  have, 

VV   salt  or  sulphur?" 

'Hua  question  is  appro- 
priate when  one  does  "the 
bonora"  at  a  well  at  We- 
laka,  Florida,  lor  two  kinds 

ot  "water   are    *'on  tap" 

ibere. 

The  well  first  was  drilled 
to  a  depth  of  one  hundred 
and  sixty  feet.  Here  or- 
<hnary  "sulphur"  water 
was  encountered.  The 
drill  was  then  carried  to  a 
depth  of  three  hundred 
feet.  Here  a  strong  min- 
eral water  was  struck.  In 
order  to  use  hoth  kinds  of 
water,  a  small  tubing  was 
passed  through  the  upper 
casing  of  four-inch  pipe 
atnd  do^^'n  nearly  to  the 
bottom  of  the  well.  Both 
this  and  the  outer  casing 
were  connected  with 
pumps.  A  favorite  joke  is 
to  give  visitors  a  drink  of 
the  weaker  water  in  the 
first  glass  and  then  replace 
it  with  the  brine  in  the 
second. 

The  United  States  Geo- 
logical Survey  has  records 
of  only  about  six  wells 
of  this  kind  in  the 
country,  but  there  is 
no  reason  why  similar 
wells  can  not  be  ob- 
tained in  regions  where 
the  waters  in  the  upper 
strata  differ  from  those 
lying  deeper. 

At  Mulford,  Utah, 
there  is  a  "double"  artesian  well  which 
has  a  flow  of  thirty-seven  gallons  per 
nunute  of  pure  water  from  a  four  hun- 
dred and  fifty  foot  depth  and  another  of 
two  galJons  per  minute  of  strong  sulphur 
water  from  a  depth  of  seven  hundred 
and  fifty  feet.    A  four-inch  casing  is 
used  on  the  upper  level,  and  a  two- 
iDch  pipe  extends  to  the  verv  bottom 
o[  the  welf.     These  "double"  wells 
tave  wide  uses. 


Try  it  on  a  Rattler 


Sulphur 
water  pump 


The  double  piping  makes 
both  the  sulphur  water  and 
the   salt  water  available 


PHOTOGRAPH- 
ING snakes  in  their 
native  retreats  is  a  sport 
often  overlooked  by  the 
camera  enthusiast.  It  not 
only  requires  a  high  degree 
of  courage  on  the  part  of 
the  photographer  to  ap- 
proach his  quarry,  but 
much  time  and  patience 
must  be  expended  before 
the  snake  assumes  a  posi- 
tion that  can  be  readily 
caught  by  the  camera. 
It  goes  without  saying 
that  photographing  pois- 
onous snakes,  such  as  cop- 
perheads, water-moccasins 
and  rattlesnakes,  should 
not  be  undertaken  by  a 
novice,  unless  he  be  ac- 
companied by  a  person 
familiar  with  the  habits  of 
such  snakes. 

However,  it  is  just  as 
much  sport  photographing 
harmless  snakes.  In  the 
first  place,  you  must  know 
where  to  look  for  them, 
and  secondly,  having  found 
them  you  must  wait  pa- 
tiently until  they  get  in 
interesting  poses.  Water- 
snakes  make  good  subjects. 


The  snakes  here  photographed  are  harm- 
less, but  they  are  none  the  less  interesting 
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The  new  Ford  ambulance  can 
not  tip  over  backwards.  Fold- 
down  interior  seats  accommo- 
date patients  not  badly  wounded 


New  Ambulances  .\re  Shorter  Than 
the  Stretchers  They  Carry 

THE  tendency  of  Ford  ambulances  to 
tip  over  backwards,  because  of  the 
extreme  rear  overhang  of  the  body,  has 
been  obviated  in  the  new  standard  am- 
bulance used  for  front-line  trenches.  The 
body  measures  half  a  foot  less  than  the 
standard  stretchers  that  it  carries. 

Four  canvas-covered  "holes  are  pro- 
vided in  the  back  of  the  body,  and  into 
these  holes  the  rear  ends  of  the  stretchers 
extend.  Three  of  the  holes  are  in  the 
lower  half  of 
the  tailgate, 
wliich  folds 
down  from  a 
Hlv\K  Two 
Htretchers 
uro  carried 
oti  the  body 
Hoor;  their 
out.Hide  ends 
each  extend 
inl(»  thi»  holes 
on  the  out- 
Hlde,  and  the 
two  udjiirent 
ends  into  the  center  hole,  which  is  twice 
the  size  of  the  side  holes.  The  third 
Btretcher  is  carried  above  the  other  two 
and  in  the  center  of  the  body.  A  similar, 
though  larger,  canvas  pocket  is  provided 
to  prevent  the  upper  stretcher  and  its 
occupant  from  slipping  out. 


Wh-e  Cutter  At- 
tached to  Gun 

WHEN  the 
hail  of 
shells  upon  the 
enemy's  entan- 
glements does  not 
destroy  them  en- 
tirely, the  soldier 
himself  must 
complete  the  job- 
Hence  it  is  that, 
along  with  a  score 
of  other  instru- 
ments initiated  in  the 
present  war,  the  wire 
cutter  takes  its  place 
as  part  of  the  modern 
soldier's  equipment. 
While  these  new  in- 
struments are  necessary,  they  are  never- 
theless a  great  encumbrance.  A  step  in 
the  direction  of  minimizing  the  unwieldi- 
ness  of  a  number  of  separate  instruments 
has  been  taken  by  Frederick  A.  Warner, 
of  Halifax,  Nova  Scotia.  The  bulky  pair 
of  shears  has  been  converted  into  a  simple 
lever,  attached  to  the  soldier's  gun  in  a 
groove  underneath  the  stock.  The  hinged 
end  of  the  lever,  which  lies  towards  the 
forward  part  of  the  stock,  is  pivoted  be- 
tween two  short  cutting  blades.  When  a 
piece  of  wire  is  placed  across  the  blades 
and  the  lever  is  swung  inwards,  the  barbed 
wire  is  severed  instantly. 

:\.s  lone  as  the  soldier  is  in  action,  he 

keeps  his  gun 
steadily  pointed 
at    the  enemy. 


The  soldier  backs  the  two  short  cutting 
blades  against  the  wire  and  severs  it 


When  he  comes  to  an  entanglement,  all 
that  he  has  to  do  is  to  back  the  blades 
against  the  barbed  wire  in  order  to  sever 
it.  Between  cuts,  the  soldier  keeps  up 
his  fire  upon  the  resisting  trenches, 
when  in  a  position  to  aim  \\ith  any  de- 
gree of  accuracy. 
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All  Kinds  of  Commotion  at  This 
Theater;  Electric  Signs  Cause  It 

MANY  things  would  interest  you  if 
you  happened  to  pass  a  certain 
moving  picture  theater  out  in  a  California 
city.  For  instance,  a  big  cloth  sign, 
mounted  upon  a  framework,  keeps  moving 
back  and  forth  on  suspension  wires  above 
the  doorway.  Then  too,  the  head  of  the 
actor  depicted  on  this  sign  has  an  odd  way 
of  turning 
'round  and 
'round  in  the 
most  eye-ar- 
resting man- 
ner. Mere 
movement 
seems  to  be  a 
good  adver- 
tisement, for 
crowds  of 
people  are 
attracted  by 
the  sign. 

The  re- 
volving of 
the  actor's 
head  is  sim- 
ple enough. 
A  small  fan 
motor  back 
of  the  sign  does  the  work.  Suitable  pul- 
leys and  cord-belts  reduce  the  speed.  The 
sign,  revolving  head  and  all,  is  pulled  back 
and  forth  by  cords  at  each  end,  which  run 
to  a  winding  drum  concealed  at  some  point 
about  the  front  entrance.  The  drum  is 
operated  by  a  second  motor.  When  the 
ei^  reaches  the  right  or  left  end  of  its 
travels,  it  trips  a  switch  which  reverses 
the  driving  motor  and  sends  the  sign  in 
the  opposite  direction — this  operation 
being  continuous  and 
automatic,  of  course, 
as  long  as  the  current 
is  turned  on.  Motors 
may  be  reversed  by 
reversing  the  field 
windings,  by  shifting 
the  brushes  or  by  re- 
arranging phase  con- 
nections. If  you  de- 
sire to  experiment 
^ith  electric  signs, 
ask  your  local  electri- 
dan  about  the  motor. 


Shells  That  Bum  and 
Suffocate 


The  rectangular  sign  filling  most  of  the  pictiire  is  moved 
back  and  forth  by  an  electric  motor.    The  head  revolves 


Heaa 

S'.-^'ves' 


The  aga  in  position  on  exterior  of 
tiieater.    It  is  simple  in  construction 


THE  so-called  "tear  shell"  used  in  the 
war  in  Europe  is  a  hybrid  between 
poisonous  gas  and  the  high  explosive  shell 
It  is  an  ordinary  shell  of  high  bursting 
qualities  which  is  filled  with  a  charge  of 
intensely  irritating  chemicals.  These,  as 
they  shower  from  the  shell  upon  the  men 
in  the  trenches,  affect  the  eyes  and  cause 

great  dis- 
comfort. 
The  men 
who  are  at- 
tacked un- 
prepared,be- 
come over- 
powered 
almost  in- 
stantly, for 
none  can 
stand  the  in- 
tense irrita- 
tion for  more 
than  a  sec- 
ond. The 
tear-ducts 
open  to  wash 
the  eyes,  but 
their  action 
has  little 
effect  upon  the  strong  chemicals. 

The  nature  of  the  active  substances 
used  has  been  the  cause  of  much  specula- 
tion. It  is  believed  that  very  common 
substances  are  employed,  for  such  un- 
mysterious  edibles  as  onions  and  peppers, 
can  produce  intensely  irritating  effects 
on  the  eyes.  Red  pepper  abounds  in 
Hungary,  so  it  is  liMy  that  some  of  it 
is  used  because  of  its  cheapness.  This 
pepper  is  not  only  irritating,  but  it  is 

known  to  give  off  an 
extremely  pungent 
odor    which  renders 
the    air   difficult  to 
breathe.  Fortunately, 
preventive  meas- 
ures can  be  adopted. 
The  hoods  that  have 
been  used  over  the 
head  during  poiaonoua 
gas  attacks  are  just  ua 
effective  here  in  miti- 
gating the  actiou  ol 
irritants. 


to  neal-revoJv 
rnq  motor 
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^£  these  towers  so  that  the 
and  Geodetic  Survey 
of   dense  jungles 


w 


Building   Eiffel  Towers  in  the 
Philippine  Jungle 

THE  accompanying  photograph  il- 
lustrates one  of  the  many  hazard- 
ous tasks  which  the  engineers  of  the 
Coast  and  Geodetic  Survey  must  un- 
dertake in  order  to  overcome  the  ob- 
stacles of  nature.  Six  towers,  similar 
to  the  one  illustrated,  and  ranging  in 
height  from  190  to  230  feet,  were  built 
to  enable  the  surveyors  to  get  Ion? 
sights  in  the  flat  jungle  country  of 
southern  Palawan,  an  island  of  the 
Philippines. 

The  feat  is  all  the  more  remarkable 
when  one  considers  the  fact  that  the 
work  was  done  by  half  wild  Filipinos, 
many  of  whom  were  unable  to  under- 
stand English.  Under  the  supervision 
of  two  American  officers,  the  towers 
U'ere  built  entirely  of  rough  trees  and 
saplings  cut  in  the  forest  and  carried 
to  the  station  on  the  shoulders  of  the 
natives.  Wire  and  nails  brought  from 
the  Coast  Survey  vessel  were  used  to 
fasten  and  secure  the  structures. 

Some  of  the  towers  were  located  back 
several  miles  from  the  coast,  so  that 
the  party  had  to  camp  on  the  spot. 
It  was  necessary  to  "pack"  all  of  their 
outfit  and  provisions,  even  to  drinking 
water,  through  the  dense  jungles  and 
swamps  where  it  was  impossible  to 
travel  unless  two  or  three  natives  went 
ahead  with  their  bolos  and  cut  trails. 
The  natives  were  found  to  be  excel- 
lent at  tower  building;  they  could  climb 
up  and  around  with  almost  as  much 
agility  as  monkeys.  In  spite  of  the 
dangers  naturally  incurred  in  working 
on  such  crude  structures  and  at  so  great 
a  height,  enough  natives  always  volun- 
teered to  "work  topside."  The  risks 
they  ran  would  make  those  of  our 
better  known  steeplejacks  and  steel 
workers  look  tame  by  comparison. 

The  towers  are  composed  of  two 
separate  structures,  one  inside  the 
other.  This  is  necessary  in  order  that 
the  theodolite  (the  instrument  used 
to  measure  the  angles  to  far  distant 
stations)  may  be  free  from  vibration. 
Mounted  on  top  of  the  inner  tower, 
it  permits  the  observer  to  walk  on  the 
outer  one  without  shaking  the  instru- 
ment and  disturbing  its  adjustment. 
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The  Brainless  Drink-Mixer. 
It  Never  Makes  a  Mistake 

IT  is  said  that  an  efficient  drink- 
mixer  is  a  rarity  because  it 
is  practically  impossible  for  a 
man  to  make  two  drinks,  com- 
posed of  the  same  ingredients, 
tttte  aUke.    But  with  the  drink 
inixCT   invented    by  Nicholas 
iaeovatos,  of  New  York  city, 
the  imxing  is  done  automatically 
and  carelessness  is  eliminated. 

His  drink  mixer  resembles  an 
ordinarj'  ice- water  cooler.  In  the 
interior  are  a  number  of  compart- 
nients  holding  different  flavors 
or  liqmds.    The  compartments 
are  filled  through  tubes  which 
extend  to  the  outside,  avoiding  the  incon- 
venience of  lifting  the  cover  to  replenish 
the  supply.    One  side  of  each  compart- 
ment rests  against  a  chamber  containing 
ice,  which  keeps  the  contents  at  a  con- 
stant temperature. 

To  obtain  a  mixed  drink, 
the  operator  turns  a  lever, 
which  causes  a  valve  con- 
nected with  it  to  mesh  first 
with  one  compart- 
ment and  then  with 
another,  until  the 
aeveral  liquids  which 
maj^e  up  the  desired 
concoction  have  all 
been    released  into 
the  glass. 
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Raising  water  by  the  oldest  of  treadmill  methods  is  still 
common  in  China.    Hundreds  of  such  mills  are  in  use 


trically," 


A  Twentieth  Century  Treadmill  in 
China.    It  is  Run  by  Man-Power 

WHILE  all  the  western    world  is 
echoing  the  slogan  "Do  It  Elec- 
and  pulling  down   old  ma- 
chinery in  order  to  install 
new  devices  requiring  fewer 
operators,    China  is  still 
^  employing  the  man- 

\  power  tread- mi  lis 

shown  in  the 
accompanying  illus- 
tration. Here  men, 
women  and  children 
take  turns  keeping 
the  mill  going  and 
thus  pumping  water 
into  the  reservoir 
seen  at  the  left  of 
the  picture. 

The  four  treads  of 
the  mill  are  supported 
o]\  a  crude  framework. 


Operating 
lever 


Above:  To 
make  your 
mixed  drink 
you  simply 
turn  the 
little  lever 


At  left:  The 
interior 
compart  • 
ments  and 
mechanism 
of  the  mixer 


I'loating  Match-Safe  Made  from 
a  Shaving-Stick  Container 


CERTAIN 
come  ii» 


brands  of  shaving  sticks 
It  strong  metal  containers 
which  may  be  converted  into  useful 
match-safes  for  t  he  camping  outfit.  These 
boxes  hold  (ifty  matches,  which  are  enough 
for  the  use  of  one  man  for  two  weeks. 

Although  the  cover  fits  well,  the  match- 
safe  will  not  be  waterproof  unless  a  strip 
of  adhesive  plaster  is  wound  around  where 
the  cover  joins  the  box. 


Fake  Messages  from  the  Spirit  World 


How  mediums  read  "messages"  sent  them  to  be  answered 
By  Ilereward  Carrington 


SCENE: — The  rooms  of  a  professional 
spiritualist.  The  medium  asks  a 
number  of  persons  to  write  out  ques- 
tions on  a  piece  of  paper  and  to  fold  up 
the  papers.  After  the  papers  are  gathered 
up,  they  are  placed  on  the  small  table  or 
"altar"  in  front  of  the  medium.  The 
eyes  of  the  medium  are  bandaged.  She 
cannot  see  anything  apparently.  The 
investigators  take  their  seats,  and  the 
"readings"  begin. 

One  by  one,  the  medium  picks  up  the 
papers,  places  them  to  her  forehead  and 
proceeds  to  tell  what  question  each  con- 
tains. Miraculously  enough  they  are  the 
very  questions  asked  by  the  writers.  But 
the  medium 
does  more 
than  read the 
writing  on  a 
folded 
paper.  She 
proceeds  to 
give  advice, 
or  more 
often  mere 
impressions, 
which  are 
taken  as  par- 
tial or  com- 
p  1  e  t  e  a  n  - 
swers  to  the 
questions 
by  emotional 
and  imagina- 
tive listen- 
ers. With 
the  answers, 
then ,  we 
need  not  con- 
cern our- 
selves. They 
consist  only 
of  vague 
advice  and 
guesses. 

How,  then, 
does  the 
medium  find 
out  what  is 


written  on  the  carefully  folded  papers? 

There  are  various  ways.  The  illustra- 
tions disclose  some  of  them. 

Under  cover  of  a  pile  of  folded  papers, 
or  perhaps  of  some  small  ornament  on  the 
"altar"  the  medium  quietly  unfolds  the 
pellets,  one  at  a  time,  and  reads  them 
under  the  bandage.  Folding  them  up 
again,  she  places  them  to  her  forehead 
and  pretends  that  she  is  only  then  making 
out  their  contents  with  the  greatest  diffi- 
culty.   The  spectators  are  impressed ! 

But  suppose  the  medium's  head  is 
covered  up  by  a  thick  sack.  Surely  she 
can't  see.    What  then? 

In  this  case,  the  trick  is  rendered  pos- 
sible by  the  very  means 
which  seem  to  make  it 
impossible— as  so  often 
happens!  Undercover 
of  the  sack,  the  me- 
dium has  taken  from 
under  her  skirt  an 
electric  flash  lamp,  and 
by  its  aid  she  reads  the 
contents  of  a  number 
of  questions  she  has 
concealed.  In  this  case, 
a  number  of  dummy 
(blank)  pellets  are  left 
upon  the  table,  to  take 
the  places  of  those  sur- 


How  can  she  read 
with  a  sack  over 
her  head?  It's  easy 
— with  a  flashlight. 
At  right,  a  medium's 
pad  witJi  its  reveal- 
ing  carbon  paper 
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reptitioiisly  abstracted,  so  that  the  num- 
ber remains  approximately  the  same. 
This  is  done  either  by  the  medium  her- 
self or  by  the  assistant,  who  collects  the 
pellets  and  superintends  the  blindfolding 
of  the  medium. 

Often  the  original  slips  are  left  on  the 
table,  and  no  dummies  are  substituted. 
If  this  is  done,  all  of  the  questions 
must  be  written   on  previously- 
prepared  pads  containing  a  carbon- 
sheet  so  that  an  imprint  of  the 
question  is  obtained. 
Sometimes  the  under 
side  of  one  of  the  sheets 
of  paper  is  prepared  by 
soaping  it  thinly.  This 
is  pressed  upon  the 
lower  sheet;   and  the 
medium  has  only  to 
rub  the  lower  sheet 
with   lamp-black  or 
charcoal    to  obtain 
an  imprint    of  the 
message. 

If  the  "message"  is 
placed  in  an  envelope, 
and  this  is  sealed,  the 
medium  can  often  see 
what  is  written  on  the 
pad  simply  by  rubbing 
over  the  envelope  with 
a  small  sponge  dipped 
in  alcohol.  The  envelope  will  at  once 
become  transparent.  Nothing  will  do  but 
alcohol,  which  dries  out  almost  at  once, 
without  wrinkling  the  envelope,  which  can 
be  stood  upright,  on  the  table,  for  a  few 
moments,  while  drying. 


Deep  mystery,  but  not  to  those  who 
know  the  little  ways  of  fake  mediums 


Reducing  the  Egg  Loss  Due  to 
Breakage  in  Shipment 

AS  spring  approaches,  the  cackle  of 
L  the  corn-belt  hen  is  the  prelimi- 
nary announcement  of  the  shipping  of 
millions  of  white  and  brown  eggs  to  the 
large  cities  of  the  East.  The  eggs  leave 
their  shipping  points  packed  in  cases 
supposed  to  insure  their  safe  de- 
livery, but  the  fact  remains,  as 
established  by  Government  inves- 
tigations, that  two 
dozen  eggs  out  of 
every  thirty  dozen 
cased,  reach  their  des- 
tination in  a  cracked, 
mashed,  dented  or 
leaky  condition. 

For  New  York  city 
alone,  this  means  that 
one  hundred  million 
eggs  are  annually 
found  to  be  in  a 
damaged  condition 
following  their  arrival 
from  the  shippers. 
This  causes  an  annual 
loss  of  three  milliondol- 
lars  to  poultry  dealers. 

An  inspection  of 
crates  shows  that  they 
have  been  carelessly 
nailed  up.  On  the  other  hand,  the  Gov- 
ernment inspectors  find  that  nineteen 
eggs  in  each  case  are  cracked  before 
being  loaded  on  the  car,  and  that  careless 
packing  in  old  and  flimsy  cases  accounts 
for  the  additional  breaking  of  five  more 
eggs  in  a  case. 

To   eliminate    this  tremendous  loss, 
shippers  are  resorting  to  all  sorts  of 
packing  methods.    Some  have  found  the 
old-fashioned  splint  basket,  when  packed 
with  excelsior  as  a  shock  absorber,  to 
cause  the  least  damage.    For  one  hun- 
dred eggs  or  larger  shipments,  a  barrel 
with  the  eggs  packed  securely  in  excelsior, 
has  met  with  partial  success.    The  or- 
dhian/   egg   crate    has  been  discarded 
omary    cbk   ^»  m«dp  over  a  con- 

where  shipments  are^ade  over 


To  obtain  an  imprint  cf  the  message  rub 
the    paper  with  lamp-black  or  charcoal 


siderable  distance, 
packing  each  egg  so  tnat  x= 

^  ^.f'Jl  r  a  rborio™thTd\^^^^^^ 
S'^^LTre  rJ  protection  for  the  ex- 


ceedingly fragile  egg. 
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What's  the  Matter  With  You? 


The  illuminated  skeleton  tells.  The  organs 
are    indicated   by    incandescent  lamps 


DR.  RATLEDGE,  of  Los  Angeles, 
has  a  novel  and  rather  startling 
method  of  explaining  to  you  what 
he  thinks  is  the  mat- 
ter with  you.  He 
hangs  a  skeleton  in  a 
frame  of  piping  and 
indicates  the  posi- 
tions of  the  vital  or- 
gans by  means  of 
incandescent  lamps. 
Small  lights  are  placed 
in  the  eye  sockets, 
and  long  lights  are 
placed  along  the  arms 
and  legs. 

Along  the  spine, 
where  the  many  nerves 
branch  oflF  to  the  vari- 
ous organs,  are  placed 
electric  switches 
which  control  the 
various  lights.  To  il- 
lustrate what  hap- 
pens to  the  vital  or- 
gans when  the  nerves 
leading  from  the 
Bpine  become  pinched 
or  otherwise  injured, 
he  turns  the  switch  so  that  a  very  small 
amount  of  current  is  supplied  to  the  par- 
ticular light  that  represents  the  organ  which 
is  supposed  to  be  diseased  or  misplaced 


Current  is  turned  on  or  ofT  to  indi- 
cate a  healthy  or  diseased  condition 


no  nerve  force  can  pass,  the  switch  is 
turned  so  that  all  current  is  cut  off  which 
extinguishes    the    lamp.     The  switch 

works  somewhat  like 
the  familiar  high-and- 
low  light  that  bums 
brightly  in  one  posi- 
tion of  the  switch 
and  low  in  another. 

There  are  five 
switches,  each  work- 
ing independently  of 
the  other.  For  in- 
stance the  light  repre- 
senting the  heart  may- 
be burning  brightly, 
but  the  one  repre- 
senting the  stomach 
may  be  exceedingly 
dim,  thus  illustrating 
the  fact  that  the  cur- 
rent leading  to  one 
vital  organ  may  be 
exceedingly  strong 
while  the  current 
leading  to  another 
may  be  very  weak. 

We  are  not  in  ac- 
cord with  the  doctor's 
medical  theories,  but  we  think  his  ap- 
paratus is  one  that  can  be  employed  to 
advantage  in  driving  home  knowledge  to 


people  who  cannot  understand  the  jargon 
This  lessening  of  current  causes  the  light    in  which  doctors  usually  manage  to  con- 
to  burn  very  dimly.    This  is  supposed  to    ceal  what  they  think  they  mean, 
illustrate  the    manner  in   


which  the  force  flowing  to 
the  vital  organ  is  shut  off 
when  the  nerve  leading  to 
that  organ  is  in  any  way  ob- 
structed. To  illustrate 
what  happens  when  this 
obstruction  is  removed  by 
the  manipulations  of  the 
spine,  the  switch  is  turned 
over  a  notch  to  supply 
more  electric  current  and 
cause  the  lamp  to  glow 
brightly  again.  To  ex- 
plain what  happens  when  a 
nerve  is  so  pinched  that 


Metal 
strip 


Switch 


O 


Dim 
light 

Switch  on  spine  swinging  to 
contacts  varies  brightness 


Licking  Stamps  Is  Very 
Unsanitary  ' 

USE  a  dampened  sponge  to 
seal  your  letters  and  to 
moisten  the  stamps.  The  glue 
used  on  stamps  and  evelope  flaps 
is  made  of  bones  and  hoofs 
of  cattle,  and  all  sorts  of 
rags  are  used  in  paper. 
Besides,  although  they  may 
have  been  sterilized,  ^the 
articles  pass  through  many 
dirty  hands  while  on  their 
road  to  you. 
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You  Run  This  Store  Yourself 


But  there  is  a  cashier  at  the  door 


IN  these  days  of  conservation,  it  is  very 
appropriate  that  a  new  grocery  store — 
a  wasteless  grocery  store — has  made 
its  appearance.  It  is  the  invention  of 
Clarence  Saunders  of  Memphis,  Tenn. 
The  grocery  which  Mr.  Saunders  has 
patented,  lowers  the  cost  of  operation  for 
its  owner  and  lowers  the  cost  of  food  for 
the  consumer. 

Saunders' 
grocery  runs  it- 
self.  There  are 
no    cl  e  r  lt3  . 
When  you  go 
into  the  store 
you    enter  a 
turnstile,  pick 
up    a  basket 
a.nd  are  free  to 
do  your  shop- 
ping without 
any  interfer- 
ence.  No  po- 
lite clerk   persuades  you  to  purchase 
something  you  don't  want.   Every  article 
is  labeled  plainly  and  displayed  on  the 
counters  in  such  a  manner  that  you  sim- 
ply help  yourself.    You  make  your  selec- 
tions in  your  own  way. 


The  aisles  are  so  arranged  that  you 
prog^ress  through  the  store  in  a  given  di- 
rection. When  you  come  out,  you  find 
yourself  opposite  a  checking  and  settle- 
ment counter.  A  clerk  checks  oflF  your 
purchases  and  you  pay  him  for  what  you 
have  taken.  If  you  have  made  no  pur- 
chases, you  simply  pass  ou%. 

Naturally  the  overhead  expenses  are 

much  less  in  a 
store  of  this 
character  than 
they  would  be 
if  a  staff  of 
clerks  was  kept 
in  attendance. 
The  waste  is 
much  less  than 
it  is  in  the 
average  gro- 
cery store.  In 
weighing  food 
hurriedly  there 
is  often  a  loss  of  a  little  of  the  substance 
being  weighed,  as  well  as  the  danger  of 
the  weight  being  over  or  under  the  de- 
sired amount.  When  the  material  is 
weighed  without  hurry  or  anxiety,  the 
results  are  more  satisfactory. 


A  plan  tkhowing  how  customers  enter  and  leave 
the  first  grocery  store  which  ever  was  patented 


The  cvLStorocrs  select  their  own  groceries  and  carry  them  to  the  checking  counter  where 
they  poi<i  for.   The  customers  then  wrap  up  their  packages  and  carr>'  them  home 
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Soothing  Our  Soldiers  Electrically 

Electric  cages  will  put  new  energy  in  them  when  worn  out. 
Trench-foot  and  shell  shock  also  to  be  aided  electrically 

By  Lloyd  E.  Darling 


OF  course,  you  wonder  what  the  pic- 
ture on  our  cover  means.  You  see 
a  medical  officer  operating  elec- 
trical apparatus,  and  also  a  marine  inside 
of  a  cage.    What's  the  marine  in  for? 

So  we  introduce  to  you  a  little  known 
development  in  the  field  of  science. 

Government  officials  recently  decided 
to  establish  in  all  American  war  hos- 
pitals in  this  country  and  Europe,  elec- 
trical apparatus  for  the  treatment  of 
w^ounded  and  ailing  army  and  navy  men. 
And  the  peculiar  part  about  it  is  that  the 
apparatus  to  be  used  is  not  unlike  that 
which  every  young  experimenter  in  this 
country  has  played  with  for-e  long  time 
past.  The  coils  and  condensers  of  the 
boy's  wireless  apparatus  are  familiar  ob- 
jects; also  the  glass-plate  static  machine 
that  hejnherited  from  some  lightning  rod 
demonstrator,  or  that  he  made  himself. 
That  such  machines  as  these,  though 
naturally  of  larger  size  and  better  quality, 
have  a  practical  usefulness  in  an  army 
hospital  is  unexpected. 

Electrical  currents  of  some  types  are  of 
special  benefit  in  the  many  ills  common  to 
soldiers,  and  in  particular  to  those  that  do 
not  yield  readily  to  ordinary  treatment. 
For  instance,  trench  foot.  What  is 
trench  foot?  It  is  a  disease  likely  to 
afflict  any  of  our  men  who  have  to  stand 
for  hours  at  a  time  in  cold,  water-filled 
trenches  and  in  the  slime  and  ooze  that 
covers  battle  grounds.  At  first,  a  man 
loses  all  feeling  in  his  feet.  They  swell 
and  pain.  Gangrene  may  develop.  Then 
there's  rheumatism,  sciatica,  lumbago, 
the  "trench  back,"  which  frequently  re- 
sults when  men  have  been  buried  alive, 
frost  bite,  shell  shock,  neuritis,  wounds 
from  which  there  is  a  large  discharge  of 
pus;  sprains,  contusions,  skin  diseases, 
hysterical  paralysis,  tissues  broken  up  by 
irregular  bullet  wounds,  and  so  on.  Don't 
get  the  idea  from  this  array  that  electric- 
ity is  a  cure-all  and  the  long-looked-for 
panacea.  It  is  only  lately  that  the  cura- 
tive properties  of  electricity  have  been 


systematically  utilized.  It  takes  a  head 
to  be  both  a  doctor  and  an  electrical  expert. 
This  b  the  principal  reason  why  the  sys- 
tem has  not  been  applied  before.  But  as 
far  back  as  1907,  in  the  Moroccoan  war, 
the  French  found  electrical  methods  in- 
valuable. In  this  war,  they  have  been 
developed  to  a  still  greater  extent. 

Most  men  have  heard  a  little  how  elec- 
tricity may  be  used  to  benefit  and  cure 
certain  ills.  They  know  that  doctors — 
some  of  them  quacks — sometimes  use 
electrical  apparatus  and  that  there  is  al- 
ways a  great  to-do  around  such  places, 
what  with  the  sparks  and  everything. 
But  just  what  does  it  amount  to? 

Says  Dr.  William  Benham  Snow,  an 
authority  on  the  subject: 

Eleclrifity  operates  in  three  principal  ways  in  the 
cniring  of  uLieasc;  mechanically,  chemically  and 
thennally.  These  are  the  same  prtiona  as  electric- 
ity hrinjifs  about  among  machines.  In  other  words, 
the  me<'lianicHl  result  pnxluced  Ls  an  actual  move- 
ment of  or  in  the  flesh,  due  to  the  direct  stimu- 
lation of  the  mustrular  cell,  or  as  a  result  of  the 
nerve  and  muscular  mechanism  acting  together. 
Contraction  results.  Chemical  effects  may  be  of 
the  electrolysis  order,  or  in  the  nature  of  cooking, 
or  may  be  actual  chemical  reactions  within  the  celU 
as  a  result  of  the  electrical  stimulus.  Thermal  ef- 
fe<'t8  may  bonier  on  those  of  chemical  nature,  but  es*- 
pecially  result  in  increased  blood  circulation  throu^ 
an  affccte«i  part,  stimulating  greatly  growth  of 
bacteria-destroying  blood  cells,  and  so  on.  The 
especial  advantage  of  the  heat  produced  as  a  result 
of  electrical  apparatus  is  that  it  may  be  made  to 
permeate  an  affected  part  in  just  the  right  way. 
The  field  for  electrotherapy  has  widened  immensely 
Mince  the  war  began. 

The  man  on  our  cover  is  surrounded  by 
electricity.  He  sits  in  an  invisible  elec- 
trical field,  produced  by  what  is  known  as 
a  d'Arsonval  apparatus,  much  like  a  Tesla 
coil,  except  that  the  current  is  greater. 
The  man  in  the  cage  is  permeated  through 
and  through  by  the  electrical  field.  You 
know  if  you  take  an  ordinary  electric  light 
current  and  send  it  through  a  small  coil  of 
wire  in  which  is  an  iron  core,  you  can  heat 
the  core  red  hot  if  the  current  strength  is 
great  enough.  Eddy  currents  are  set  up 
in  the  core. 
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iron  mol^ules  are  slow  moving  and  can- 
not adjust  themselves  rapidly  enough  to 
keep  up  with  the  fast  alternations  of  the 
current.  As  a  result,  they  jostle  one  an- 
other, and  heat  is  developed. 

The  man  inside  this  d'Arsonval  coil  is 
somewhat  like  the  iron  core  of  the  fa- 
miliar coil.  Every 
cell  in  his  body  is 
being  stimulated  just 
as  were  the  mole- 
cules of  the  iron  core. 
He  feels  no  pain,  be- 
cause high  frequency 
currents  have  the  pe- 
culiar property  of  go- 
ing through  a  man 
without  his  feeling  it, 
yet  stimulating  the 
functional  activity  of 
all  his  cells  and  or- 
gans immensely. 

D'Arsonval  coils 
are  of  particular  value 
in  treating  hardened 
arteries  and  similar 
afflictions.  But  this 
is  not  the  only  ap- 
paratus the  electro- 
therapists  now  use. 
X-Ray  machines, 
electric  lights,  static  machines,  Tesla  coils, 
vacuum  tube  electrodes  and  specialized 
variations  of  these  are  all  a  part  of  the 
regular  equipment. 

The  young  man  of  electrical  or  me- 
chanical bent  will  find  electrotherapy  an 
interesting  field.  It  is  as  attractive  as 
radiotele- 
gr a  phy . 
But  the 
subject 
should  be 
given 
sound 
study.  The 
shallow 
knowledge 
of  quack 
doctors 
brings 
trouble. 
Know  both 
the  medi- 
cal and  the 
electrical 
ends  well. 


The  largest  building  in  the  world  set 
apart  for  recreational  purposes  alone 


There  are  twenty-two  women  pin-settert  in  tfie  ladies' 

bowling  alley  which  is  fitted  with  every  convenience 


For  Recreation  Only — Detroit^s 
Innovation  in  Buildings 

WHAT  is  said  to  be  the  largest  estab- 
lishment in  the  world  set  apart  for 
recreation  alone,  has  recently  been  erected 
in  Detroit,  Michigan.    The  second  and 

third  floors  are 
equipped  with  one 
hundred  and  five  bil- 
liard tables.  The 
fourth  floor  is  for 
ladies  and  has  twen- 
ty-two regulation 
tournament  bowling 
alleys.  All  the  em- 
ployees on  this  floor 
are  women,  including 
twenty-two  women 
pin  setters.  The  fifth, 
sixth  and  seventh 
floors  have  twenty- 
two  regulation  bowl- 
ing alleys  each  and 
oflFer  unusual  accom- 
modations for  league 
and  individual 
matches.  There  is 
also  a  restaurant^  a 
cigar  store,  soda 
fountains,  a  barber 
shop  and  a  reading  room.  For  exhibition 
games  and  lectures,  a  billiard  amphitheater 
is  provided. 

An  innovation  has  been  made  in  the 
lighting  system,  which  throws  a  diffused 
light  over  the  floors  devoted  to  bowling, 
the  brightest  light  being  shed  directly  on 

the  white 
maple 
pins.  This 
is  a  great 
aid  in  aim- 
i  n  g  the 
shot.  The 
alleys  are 
numbered 
so  that  the 
players 
have  no 
d  ifflculty 
in  locating 
the  proper 
alley  from 
any  point 
on  the 
floor. 
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Mount  a  snow  plow  in  front  of  a  locomotive  and  simply  melt  away  all  the  snow  drifts 
you  encounter.    An  inventor  has  provided  the  extra  apparatus  that  is  necessary 


Just  Melt  a  Snow  Bank  Away, 

But  It*8  Not  a  Simple  Process 

TUST  now  when  railway  men  all  over  the 
I  country  are  struggling  v^ith  overpow- 
ering snow  storms,  we  know  they  will 
be  interested  in  a  Middle-Westerner's  in- 
vention whereby  all  their  troubles  may 
literally  be  melted  away.  His  idea  is  to 
mount  a  snow  plow  in  front  of  the  loco- 
motive— a  snow  plow  provided  with  in- 
numerable steam  jets  by  which  all  snow 
encountered  may  be  rapidly  reduced  to 
water.  It  is  easy  to  do  this,  merely  a 
matter  of  having  coal  enough  in  the 
tender. 

The  inventer  provides  pipes  by  which 
the  water  accumulated,  may  be  delivered 
at  will,  to  the  tender,  or  distributed  freely 
along  the  right  of  way  to  freeze  and  hold 
down  drifts. 
Perhaps  the 
blowing  ac- 
tion of  the 
steam  jets 
may  assist  a 
plow  in  loos- 
ening up  its 
obstacles. 
But  when  the 
disposal  of 
snow  by 
melting  ac- 
tion alone, 
and  with 
steam  as  the 
source  of 

heat,  is  con-  ■  ^  pleasure  automobile  made 
sidered,   the        wounded  men  can  easily  be 


question  of  practicability  arises. 

It  takes  eighty  calories  of  heat  to  re- 
duce one  gram — a  small  teaspoonful — of 
ice  at  32*  F.  to  water  at  identically  the 
same  temperature  (32"  F.),  or  as  much 
heat  as  it  afterwards  takes  to  raise  the 
teaspoonful  of  (now)  water  from  32"  F.  to 
about  175"  F.  In  other  words,  ice  takes 
an  immense  amount  of  heat  just  to  melt 
it.  Of  course,  snow  isn't  literally  ice,  but 
as  an  almost  limitless  absorber  of  heat  it 
is  a  close  rival. 

Good  strong  rotary  plows  are  proving 
very  useful  as  disposers  of  snow. 


A 


Your  Automobile  Can  Be  Made 
Into  an  Ambulance 

NY  five-passenger  car  can  be  made 
into  an  ambulance  that  will  carry 

two  men,  by 
attaching  a 
g  a  s  -  p  i  p  e 
framework, 
invented  by 
Captain 
G  a  n  s ,  of 
Philadelphia, 
Pa.,  an  officer 
in  the  Med- 
ical Corps. 

The  stretch- 
ers are  slung 
from  the 
racks.  The 
light  variety 
weigh  not 

into  an  ambulance.  Two  more  than 
carried  on  the  stretchers        fifty  pounds. 
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Beating  the  Coal  Dealer  with        The  High  Pressure  System  Applied 
Paper  **Coal.*'  to  the  New  York  Fire  Department 


H 


OW  to  save  one-half 
the   coal   bill  and 
utilize  the  accumulations 
of  waste  around  the  house 
is  suggested  in  the  use  of 
a  simple  press  which  con- 
verts waste  paper,  news- 
paper, letters,  torn  wrap- 
ping   paper,    old  card- 
board, old  cord,  rope  or 
anything  else  that  is  com- 
bustible, into  compresse{l 
bricks  for  burning  in  the 
stove  or  range. 
When  used 
in  torabina- 
tion  with  coal, 
the  paper 
bricks  make  a 
very  hot  fire. 

Rags  and 
all  burnable 
waste  are  first 
dropped  into 
a  pail  of  water. 
When  they  are  thoroughly  soaked,  they 
are  taken  out  of  the  water  and  stuflFed 
into  the  cylinder  of  the 
press.     The  wheel  is 
then  turned,  forcing  a 
piston  against  the  wet 
waste,  and  crushing  the 
mass  into  a  compact 
form.     The   brick  is 
then  removed  from  the 
press  and  set  in  the  sun 
to  dry,  after  which  it  is 
ready  to  be  used. 

The  dry  paper  bricks 
may  be  boiled  in  paraf- 
fin and  used  as  candles 
in  the  trenches.  Strips 
of  newspaper  rolled  up 
tightly  into  cylindrical 
form  and  then  boiled 
in  paraffin  have  al- 
ready given  much  sat- 
isfaction as  trench 
candles.  Since  the 
bricks  are  larger  and 
more  compactly  press- 
ed, they  will  burn  much 
longer  than  the  paper- 
strip  candles. 


I 


The  four  mighty  streams  of  water 
with  which  New  York  fights  fires 


N    the  accompanying 
photograph    may  be 
seen  four  streams  of  wa- 
ter being  played  on  an 
imaginary  fire  in  New 
York  city.     The  stream 
nearest    the    ground  is 
from  a  low  pressure  hy- 
drant, the  maximum 
pressure  being  only  eighty 
pounds.  The  stream  next 
above  it  is  from  a  fire 
engine.    In  this 
case  the  pressure 
may  be  as  high 
as  from  three 
hundred  to  four 
hundred  and  fifty 
pounds,  which  is 
sufficient  to  dis- 
charge from  sev- 
en to  nine  hun- 
dred gallons  of 
water  a  minute. 
Two  high  pres- 
sure streams  are  shown,  one  delivered  from 
a  deck  pipe  and  the  other  from  a  water 
tower.    The  deck  pipe 
stream,  operating  at  a 
pressure  of  one  hun- 
dred and  seventy-five 
pounds,  delivers  one 
thousand,  five  hundred 
and  ninety  gallons  of 
water  a  minute.  The 
water  tower,  operating 
at  one  hundred  and 
fifty  pounds,  delivers 
one  thousand,  four  hun- 
dred and  seventeen  gal- 
lons of  water  a  minute. 

A  water  tower  delivers 
water  to  the  fifteenth 
floor,  a  deck  pipe  to  the 
eighth  floor,  and  a  gas- 
oline pumping  engine 
has  delivered  working 
pressure  at  the  fifty- 
sixth  floor  of  the  Wool- 
worth  Building.  There 
are  twenty-three  hun- 
dred high  pressure  hy- 
drants in  New  York 
city. 
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Pounding  a  Building  to  Pieces 


How  a  huge  iron  ball  was  used 
to  demolish  a  concrete  structure 


The  iroo  ball,  weighiiig  over  half  a  too,  is  suspended  on  a  single  rail  line.  This 
implement,  together  with  a  stifF-leg  derrick  and  a  boom  is  mounted  on  a  convenient 
movable  platform.     At  right  is  shown  a  good  sample  of  the  device's  handiwork 


POUNDING  a  reinforced  concrete 
building  to  pieces  with  a  one- 
thousand- two-hundred  -pound 
iron  ball  was  the  novel  method  used  by  a 
Chicago  wrecking  company.  The  build- 
ing in  question  was  an  eight-story  struc- 
ture. It  was  designed  to  carry  heavy 
printing  machinery,  and  was  unusually 
strong. 

In  order  to  save  labor,  the  wrecking  con- 
cern conceived  the  idea  of  using  a  cast 
iron  ball,  weighing  over  half  a  ton.  The 
wrecking  outfit,  carrying  the  ball  or 
"skuU  crusher"  on  a  single  fall  line,  con- 
sisted of  a  stiff-leg  derrick  and  forty  foot 
boom,  mounted  on  a  sixteen  by  twenty- 
four  foot  platform  on  rollers  which  were 
built  for  this  particular  job  to  facilitate 
the  steering  of  the  platform  between  the 
columns  of  the  building. 

In  wrecking  a  floor  the  ball  was  dropped 
from  a  height  of  about  forty  feet  on  the 
central  parts  of  a  slab,  until  the  concrete 
was  shattered  up  to  the  column  capitals 
or  to  the  edge  of  the  beams,  after  which 


the  reinforcing  bars  were  cut  by  means 
of  an  oxy-acetylene  flame. 

The  blows  of  the  ball  were  then  directed 
over  the  center  of  the  column,  where  they 
broke  the  concrete  away  from  the  rods 
at  the  base  of  the  columns  at  the  next 
lower  floor  for  a  height  of  approximately 
four  feet.  When  as  much  as  possible  of 
the  column  concrete  had  been  broken  off 
by  this  method,  a  wood  fire  was  main- 
tained around  the  column  base  for  eight 
hours.  Then  water  was  thrown  on  the 
column.  This  had  the  effect  of  cracking 
the  concrete  and  weakening  the  column 
so  that  when  the  column  reinforcement 
had  been  cut  with  the  acetylene  torch,  a 
block  and  tackle  attached  to  the  electric 
hoist  easily  pulled  the  standing  mass 
over.  Portions  of  the  brick  walls  not 
backed  by  concrete  were  knocked  over 
by  swinging  the  ball  against  them.  After 
breaking  all  but  one  panel  of  a  floor,  the 
wrecking  machine,  moving  under  its 
own  power,  on  an  inclined  runway,  was 
lowered  to  the  next  floor. 
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Fifty  Thousand  Operations  to  Make  a  Car 


How  they  are  performed  on  the  minute  by 
means  of  the  wonderful  "Control  Board" 

By  Reginald  Trautschold,  M.  E. 


THE  automobile  is  now  so  familiar  to 
us  that  we  have  ceased  to  realize 
how  complex  a  machine  it  really  is. 
Fifty  thousand  or  more  manufacturing 
operations  are  required  on  a  car,  and  each 
operation  must  be  performed  at  exactly 
the  right  time. 

As  a  guide  for  the  issuance  of  orders, 
and  as  a  standing  record  of  progress  made 
in  the  shops,  Major  George  D.  Babcock, 
production  manager  of  a  great  automo- 
bile company,  has  devised  the  "control 
board."  Vertical  boards  are  covered 
with  a  curtain  of  horizontal  metal  strips, 
some  ten  feet  long  and  about  six  feet  in 
depth.  These  curtains  can  be  raised  or 
lowered,  and  strips  can  be  inserted  or 
removed.  Each  strip  is  devoted  to  the 
graphic  depiction  of  the  progress  made 
on  some  particular  one  of  the  numerous 
parts  manufactured.  There  are  about 
one  hundred  such  strips  onaeach  control 
board. 

The  horizontal  distances  along  the 
strips  represent  work  days,  so  that  a 
vertical  line  at  the  extreme  right  of  the 
control  boards  may  be  taken  as  represent- 
ing the  date  at  which  the  car  must  be 
completed.  A  distance  to  the  left  of  such 
a  completion  or  zero  line  on  any  strip 
will  then  measure  a  definite  number  of 
work  days  prior  to  the  date  at  which  the 
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car  should  be  ready  to  leave  the  factory. 
At  the  proper  locations  on  each  strip  are 
small  square  blocks,  known  as  "cages," 
each  representing  a  specific  operation  in 
the  manufacture  of  a  particular  part. 
The  distance  of  each  cage  from  the  zero 
line  indicates  the  date  at  which  work  on 
each  operation  should  be  commenced. 
For  instance,  take  the  strip  devoted  to 
Part  B,  in  the  illustration  below.  This 
part  is  required  thirty  days  before  the 
automobile  is  completed,  but  no  earlier, 
and,  of  course,  no  later.  A  cage  is  there- 
fore mounted  on  the  Part  B  strip,  thirty 
work  days  to  the  left  of  the  zero  line,  to 
indicate  that  thirty  days  before  the  car's 
completion  Part  B  must  be  finished. 

Two  mechanical  operations  are  re- 
quired to  complete  Part  B,  each  one  of 
which  requires  a  work  day.  A  cage 
indicating  the  second  operation  is  then 
mounted  on  the  Part  B  strip  to  the  left 
of  the  "finish"  cage,  separated  from  the 
latter  by  a  space  representing  one  work- 
ing day,  and  another  cage  for  the  first 
operation  is  mounted  the  same  distance 
to  the  left  of  the  cage  for  the  second 
operation.  The  distance  between  cages 
represents  the  time  required  for  the 
operation  immediately  to  the  left;  the 
space  occupied  by  the  cages  themselves 
denotes  the  time  allotted  to  examining 

Schedule 


denotes  the  time  allotted  to  examining 

Schedule 
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a  dose  view  of  the  control  board.    Schedule  tape  at  top  is  moved  one 
to  date.    Part  A,  and  the  other  strips,  show  progress  on  the  parts  of 
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the  work,  and  to  moving  it  to  the  machine 
employed  for  the  next  operation. 

Prior  to  the  first  operation  on  any  part, 
the  necessary  material  must,  of  course,  be 
in  stock,  or  in  "stores."   To  guard  against 
any  possibility  of  failure,  it  is  well  to  have 
the  material  in  "stores"  a  few  days  before 
it  will  be  needed,  say  eight  days,  so 
another  cage  is  mounted  on  the  strip, 
eight  days  to 
the   left  of 
the  first  ope- 
ration cage. 
To  the  left 
of  this 
"store"  cage 
is  an  "order" 
cage.  This 
"order"  cage 
is  mounted 
such  number 
of  days  to 
the  left  of  the 
"store"  cage 
as  may  be 
needed  for 
the  filling  of 
the  purchas- 
ing agent's 
order.  A 
few  work 
days  to  the 
left  of  this 
"order"  cage 

is  placed  a  requisition  block,  specifying 
the  kind  of  material  needed,  to  act  as  a 
guide  for  the  purchasing  agent  so  that 
he  may  make  any  necessary  search  of  the 
market,  or  bargain  for  fair  prices. 

tape 


Operator  seated  before  a 
from  reports  the  numbers 


This  completes  the  record  of  the  required 
progress  for  Part  B. 

The  requisite  progress  on  every  other 
part,  whether  a  unit  part  or  composed  of 
several  unit  parts,  is  similarly  mounted  on 
its  individual  strip.  This  mounting  of 
the  control  boards  is  permanent  just  as 
long  as  the  same  model  of  automobile 
is  built   and  each  strip  contains  full 

directions 
for  all  opera- 
tions  and 
acts  required 
in  the  manu- 
facture of  its 
particular 
part. 

Mounted 
so  as  con- 
veniently to 
measure  the 
location  of 
the  cages  are 
two  "work- 
day" tapes. 
The  upper 
tape  is  di- 
vided into 
consecutive 
work-day 
periods  and 
is  used  to 
measure  the 
distance  of 

the  various  cages  from  the  zero  line.  The 
lower  tape  is  similarly  divided,  but 
marked  so  as  to  read  in  calendar  work- 
days, i.  e.,  the  days  of  the  month,  omitting 
Sundays  and  holidays.    A  third  tape,  a 


"Control  Board"  figuring 
he  should  post  for  the  day 
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(fiyiakm  to  rifht  tmA  day.  According  to  the  "100"  at  its  right  end,  one  hundred  cars 
a  car.     At  the  bottom  of  the  control  board  are  metal  tapes  showing  calendar  days 
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"Control  Boards"  in  actual  operation  in  a  large  automobile  factory.  Progress  on  thou- 
sands of  different  parts  is  closely  followed,  material  is  provided,  and  the  work  is  checked 


"schedule  tape,"  mounted  at  the  top  of 
the  control  board  is  provided,  which  in 
total  length  equals  the  number  of  work- 
days required  to  complete  one  car.  It  is 
divided  into  increments,  or  small  divisions, 
representing  the  number  of  cars  to  be 
completed  by  the  date  indicated  on  the 
tape.  This  tape  is  moved  one  work-day 
division  to  the  right,  each  day,  so  that  its 
reading  directly  over  the  zero  mark  of  the 
control  boards  specifies  the  sum  total  of 
the  cars  which  should  be  completed  'Ui 
the  particular  day. 

In  the  diagram,  the  schedule  tape  reads 
100  at  the  zero  line,  indicating  that  one 
hundred  of  the  three  hundred  and  fifty 
cars  in  the  lot  should  be  completed  on 
the  day  in  which  the  schedule  tape  arrives 
at  the  position  .shown. 

The  numbers  in  the  upper  section  of 
each  operation  cage  indicate  the  progress 
of  work  on  the  numerous  parts  and  are 
changed  as  reports  of  progress  are  re- 
ceived from  the  factory.  For  the  various 
operations  to  be  exactly  according  to 
schedule,  the  number  posted  in  the  cages 
should  agree  with  the  numbers  on  the 
schedule  tape  immediately  above  the  in- 
dividual cages.  When  the  n 
posted  in  the  cages  are  larger 
numbers  on  the  schedule  tape  i 
ly  above,  it  means  that  the 


the  part  denoted  by  the  particular  cage 
is  ahead  of  schedule,  while  when  the 
posted  number  is  the  smaller,  progress  is 
behind  schedule  and  the  difficulty  can  be 
investigated  at  once  before  there  is  a 
serioui5  delay. 

The  control  board  not  only  definitely 
indicates  the  date  and  size  of  every  shop 
order  which  has  to  be  issued,  but  also 
shows  e.xactly  what  progress  has  been 
made  day  by  day  on  every  part  entering 
into  the  mechanical  construction  of  the 
automobile. 

The  shop  management  has  thus  a  con- 
tinual record  and  can  push  or  retard  work 
on  any  part  or  on  any  operation  so  as 
to  efficiently  and  economically  maintain 
schedule.  In  a  lot  of  but  three  hundred 
and  fifty  cars,  this  means  a  re! 
and  record  for  as  many  as  U  u 
separate  operations. 

The  control  board  presuppo  > 
facturing  under  ih 
tific  me^'^'^'!'. 
taken  fr 
the  I 
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Stoppin(i  That  Draft  from  Ford 

Pedal  Slots 

N  a  Ford  auto- 


mobile, it  is  un- 
pleasant in  the  sum- 
mer to  have  the  hot 
air  from  the  engine 
blown  up  through  the 
slots  cut  for  the  ped- 
als and  the  hand- 
brake, while  in  the 
winter,  cold  air  com- 
ing up  is  uncomfort- 
able. To  remedy  this 
little  defect,  remove 
the  iron  plate  around 
the  outside   of  the 
slot  and  place  pieces 
of  live  rubber  taken 
from  a  worthless  in- 
ner tire,  between  the 
plate  and  the  foot- 
board,  after  which 
the  plate  is  again 
screwed  down  tight- 
ly.   Slots  are  then 
cut  in  the  rubber. 


Pieces  of  live  rubber  are  placed  be- 
tween the  plate  and   the  footboard 


modest  roll  of  music.  Not  he!  He  brings 
with  him  a  bass  drum,  a  snare  drum,  a 
tambourine,  a  rattle,  a  tom-tom,  a  cow-bell, 

a  steam-boat  siren,  a 
xylophone,  sleigh 
bells,  cymbals,  bird 
calls,  and  various 
nameless  but  vocifer- 
ous instruments  such 
as  one  which  imitates 
the  roar  of  a  cataract, 
or  of  breaking  waves. 

Then,  using  a  talk- 
ing machine  to  add 
the  notes  of  the  piano 
and  of  the  violin  to 
the  musical  melange, 
Mr.  Reeves  gives  his 
extraordinary  one- 
man  concert,  during 
which  he  establishes 
a  record  for  musical 
ambidexterity.  Fire, 
flood  and  catastro- 
phe are  mild  ncise- 
producers  compared 
with  the  agile  Mr. 
Reeves. 


The  Champion  Single-Handed  Noise 
Producer  of  the  World 

WHEN  some  Philadelp'hia  hostess  in- 
vites Mr.  Henry  Eckert  Reeves  to 
come  and  entertain  her  guests,  Mr. 
Reeves  does  not  appear  with  only  a 


i 


This  musician  manipulates  the  most  remarkable  collection 
of  instruments  ever  assembled  for  a  one-man  concert 


Ears  Rust  Out  More  Quickly  than 
They  Wear  Out 

OUR  recruiting  officers  have  made  an 
interesting  discovery  in  gaging  the 
relative  fitne.ss  of  city  and  country  boys 
for  service  in  the  Army  or  Navy.  City 
boys  have  better  ears. 

From  the  Washington 
records  of  the  Marine  Corps 
come  the  assertion  that  only 
one  boy  in  five  among  tho.se 
recruited  in  quiet  neigh- 
borhoods has  the  acuteness 
of  hearing  po.sses.sed  by  the 
average  dweller  in  a  noisy 
town.  The  rejections  on  the 
ground  of  defective  hearing 
were  in  the  ratio  of  five  to 
one  in  favor  of  "city  ears." 

The  surgeons  and  scien- 
tists assume  that  the  quiet 
of  country  districts  tends  to 
weaken,  through  disuse,  the 
nerves  in  the  ear,  while  the 
constant  clamor  of  the  city, 
really  keeps  the  aural  nerves 
responsive. 
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The  Hell-Trench  of  the  Piave 

How  an  attacking  German  force  was  electro- 
cuted as  it  rushed  a  second  line  of  trenches 

Bv  E.  T.  Bronsdon 
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How  eight  thousand  Germans  were  electrocuted  near  the  Piave  River.  They  rushed  a  trench 
filled  with  scrap-iron  charged  to  high  voltage  by  power  plants  from  two  adjacent  towns 

WHEN  the  Italians  stopped,  a  few    Before  the  final  German  thrust  was  de- 
weeks  ago,  with  their  backs  to    livered,  Mertilli  caused  the  second-line 
the   Piave   River,  in   northern    trench  to  be  evacuated  over  a  front  of 
Italy,  with  the  intent  of  delaying  the    eight  miles,  except  by  workmen. 

In  this  second  trench 
he  placed  some  discarded 
machine  ?uns,  plates  of 
corrugated  dugout  armor, 
and  even  some  veteran 
field  pieces,  which  seldom 
made  an  appearance  in 
the  trenches.  The  whole 
floor  of  the  trench  was 
lined  irregularly  with 
pieces  of  metal  of  different 
kinds,  so  that  no  matter 
where  a  man  might  step 
he  was  likely  to  touch  one 
of  the  pieces.  Then  serv- 
ice electric  cables  were 
stretched  to  the  trench, 
across  the  Piave,  from  two 


Austro-German  advance 
as  much  as  possible,  an  in- 
cident occurred  which  il- 
lustrates the  scientific  re- 
sourcefulness of  the  Ital- 
ians and  also  shows  how 
much  of  a  factor  the  unex- 
pected can  become,  even 
in  this  warfare  of  to-day. 

It  was  certain  that  no 
long  stand  could  be  made 
on  that  side  of  the  river; 
the  Teuton  preponderance  mawm 
in  men  and  guns  was  too 
great.  Any  expedient 
which  might  gain  hours, 
however,  was  worth  con- 
sidering. 


ms\  pRT 
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Connections  the  Italians  may 
have  used.  Instead  of  the 
single-phase  and  three-phase 
circuits  above  shown,  direct  cur- 
rent may  have  been  available 


An  Italian  engineer  by  the  name  of  of  the  small  towns  just  on  the  other  side. 
Mertilli  was  responsible  for  the  plan.    These  carried  the  heaviest  charge  of 
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eiectrinty  the  plants  were-  capable  of 
turning  out.  The  cables  were  connected 
up  by  concealed  wires  with  all  the  bits 
of  metal,  the  machine  guns,  the  field 
pieces  and  the  corrugated  armor.  Safety 
rones  were  left  for  the  escape  of  the  de- 
fenders of  the  first  trench,  but  all  other 
parts  were  connected  with  the  electric 
cables. 

The  next 
morning  the 
German  mass 
attack  came, 
driving  the  first 
trench  defend- 
ers back  re- 
morselessly. 
The  huge  body 
of  men  swept 
over  the  first 
trench,  and  on 
to  the  second. 

Something 
radically  wrong 
appeared  there. 
Men  jumped  in- 
to the  trench, 
and  it  appeared 
to  be  evacuated,  yet  the  invaders  did 
not  re-appear.  The  charging  Germans 
behind  could  not  know  what  was  wrong. 
They  came  on  and  on,  seizing  the  machine 
guns,  the  old  field  pieces  -and  whatever 
they  could  lay  hands  on.  It  is  needless 
to  say  that  none  of 
these  lived  to  tell  the 
tale  of  their  captured 
trophies,  for  each  was 
electrocuted  wherfe  he 
first  entered  the  trench. 

All  along  the  eight 
miles,  the  condition  was 
the  same.  Of  course 
the  German  command 
soon  found  out  what 
was  wrong,  but  not 
until  nearly  eight  thou- 
sand of  the  very  best 
of  Germany's  troops 
were  dead — and  all 
without  a  single  Italian 
casualty!  And  besides, 
the  attack  was  halted 
for  a  day  giving  the 
Italians  time  to  reorgan- 
ize their  defenses,  on  the 
Other  side  of  the  Piave. 


The  electrical  slaughter  was  silent  and 
terrible.  The  German  regiments  coming  up 
behind  could  not   know  what  was  wrong 


The  Seal  Which  Is  Used  on  Our 
Paper  Money 

A RE  Lie  of  the  Revolutionary  days 
when  we  were  not  yet  a  nation  still 
remains  on  our  paper  money.  The  seal 
wbich  appears  on  every  bill  issued  by  the 
Government  contains    the  abbreviated 

words  "Thesaur. 
Amer.  Septent. 
Sigil.  The  full 
phrase  is  "The- 
sauri Americana 
Septentriomalis 
Si^llum,"  which 
simply  means, 
"Seal  of  the 
Treasury  of 
North  Ameri- 
ca." Our  distin- 
guished ances- 
tors felt  that  if 
a  thing  were  to 
be  said  with  dig- 
nity, it  had  to 
be  said  in  Latin. 


I>on*t  Light  a  Match.  Read 
Clock  in  the  E>ark 


Your 


Disks  treated  with  a  radium 
compound  are  placed  at  the  five- 
minute  points  and  on  the  hands 


SMALL,  fiat  disks  treated  with  a 
radium  compound  are  now  being 
glued  on  the  dials  of  clocks  at  the  five- 
minute  points  and  also 
to  the  hands  so  that  the 
clock  can  be  read  in  the 
dark.  A  complete  set 
of  eleven  disks  and  a 
pair  of  hands  can  be 
affixed  to  a  clock  in  a 
few  minutes. 

The  glow  is  practical- 
ly everlasting  and  the 
disks,  according  to  the 
manufacturer,  will  out- 
last the  mechanism  of 
the  clock  itself.  The 
disk  is  omitted  from  the 
6  of  the  clock  so  that 
the  dial  may  be  read 
instantly. 

For  automobilists, 
campers,  hunters,  doc- 
tors, nurses  and  soldiers 
this  clock  is  a  great 
convenience. 
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Loading  Bullets  Without  a  Mistake 
in  the  Weight  of  Powder  and  Shot 

A RIFLE-SHELL  must  contain  just 
so  much  powder,  or  else  the  range 
and  accuracy  of  the 
weapon  will  be  seri- 
ously affected.  The 
shell  casings,  the  bal- 
lets and  the  little 
primer  caps  that  set 
off  the  shells  are  made 
up  in  large  quanti- 
ties and  are  as  simi- 
lar as  human  skill 
can  make  them. 

Tlie  primer  cap  is 
inserted  in  the  base 
of  the  shell  before 
loading.  Hence  it  is 
only  necessary  to 
load  the  shell  casing 
with  the  necessary 
weight  of  powder,  in- 
sert the  bullet  and 
clinch  it  firmly  into 
position  to  secure 
uniformity  in  com- 
pleted shells.  With- 
out mechanical  aid 
this  would  mean  ex- 
tremely  careful 


top  of  the  bench,  and  then  to  feed  in  the 
bullet.  By  means  of  a  foot  treadle,  the 
bullet  is  pressed  firmly  down  on  the 
powder;  the  casing  about  the  bullet  is 
clinched;    and  the  clamping  device  is 

lowered  and  released 
so  that  the  loaded 
shell  may  be  remov- 
ed by  Oscar's  left 
hand. 

The  whole  opera- 
tion of  loading  with 
this  semi-automatic 
loading  machine  oc- 
cupies but  a  few 
seconds  and  the  work 
is  done  correctly, 
without  possibility  of 
error. 


With  this  semi-automatic  machine, 
the  whole  operation  of  loading  a 
bullet  occupies  but  a  few  seconds 


A  Very  Busy  Sun 
Dial 

"Let  others  tell  of  stortn 
and  shuwers 
I'll  only  count  your 
sunny  hours." 

THE  mammoth 
sun  dial  which 
has  been  erected  in 
San  Francisco,  by  a 
realty  company,  must 


weighing  of  the  powder,  transferring  the  have  a  biisy  ^ife  because  in  the  bright 
powder  to  the  shell,  tamping  it  firmly  in     California  climate,  sunshine  and  daylight 


place,  inserting  the  bullet  and,  finally, 
clinching  the  end  of  the  shell-casing  about 
the  bullet,  this  last  operation  requiring 
mechanical  assistance.  Altogether  it 
would  be  a  tedious  task,  this 
loading  of  shells  by  hand,  and  /" 
one  in  which  there  would  be 
great  likelihood  of  error. 

To  avoid  such  a  great  waste  of 
time,  the  machine,  here  shown 
mounted  on  the  well -lighted 
nch,  has  been  evolved. 
'^HMSomposcd    of  adjacent 
^^al  chambers  mounted 

immon  funnel,  in  one 
s  placed  the  powder 
in  the  other  the  bul- 
•  (the  loader)  has  but 

«ate  the  lever  in  his 
first  to  feed  just  the 
mt  of  powder  into 
aced  under  the  load- 
^ion  just  below  the 


are  almost  synonymous  terms. 

In  spite  of  all  the  modern  timepieces 
available,  the  symbolic  sun  dial  is  enjoy- 
ing an  unexpected  renaissance. 


nection 


This  huge  sun  dial  is  thirty-four  feet  in  diameter 
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Motoring  on  One  Wheel 

It's  kept  upright  by  means  of  a  gyro- 
scope and  is  steered  by  a  gyroscope  also 


WHILE  g:yro8copes  have  been  used 
to  prevent  ships  from  rolling  and 
to  keep  torpedoes  on  their  courses, 
it  has  remained  for  an  Iowa  inventor  to 
apply  the  principle  to  a  one-wheeled 
automobile  to  maintain  its  equilibrium 
in  steering. 

In  this  unusual  vehicle,  the  operator  sits 
above  and  forward  of  the  center  of  the 
wheel,  with  a  one-cylinder  gasoline  engine 
at  the  rear  to  balance  his  weight.  With 
the  engine  behind  him,  the  driver 
would  have  to  stop  every  time  an  ad- 
justment of  the  engine  parts  was  necessa- 
ry, which  would  not  always  be  convenient. 
The  inventor  seems  to  have  neglected  to 
provide  some  form  of  folding  step  to  keep 
the  vehicle  upright  when  the  gyroscope  is 
not  nmning;  but  a  stand  somewhat 
simUar  to  those  used  on 
could  easily  be  attached. 

The  drive  from  the  one-cylinder  gaso- 
line engine  to  a  sprocket  on  the  pneumatic 
tired  wheel  is  by  means  of  a  chain,  like 
that  used  in  motorcycle  practice.  The 
vehicle  is  less  flexible  than  a  motorcycle, 
however,  since  it  has  no 
form  of  speed-changing 
mechanism    and  must 
rely  on  a  slipping  cone 
clutch    or   spark  and 
throttle  control  to  give 
any   desired  speed 
changes. 

The    steering  gyro- 
scope is  supported  on 
two    bell-crank  levers, 
one  on  either  side  of  the 
seat.   When  it  is  desired 
to  steer  the  car  to  the 
right,  the  right-hand 
lever  is  pulled  backward 
so  that  the  gyroscope 
case  is  lifted  up  off  the 
left  lever  support.  The 
precessional  movement 
in  evidence  will  cause 
the  machine  to  turn  to 
the  right  until  the  gyro- 
Bcope  and   its  case  is 
^owed  to  drop  so  that 


You  can 

swing     a  - 


round  cor- 
ners easily  on 
this  macliine 


Spark  coritrol 


G«<onti 


it  is  supported  equally  on  both  lever  arms. 
Both  gyroscopes  are  mounted  in  vacu- 
motorcycles    um  cases,  and  are  driven  by  current  from 
a  small  storage  battery  carried  on  the 
frame  supporting  the  seat,  and  between 
the  seat  and  the  gasoline  engine.  Whether 
or  not  the  weight  of  the  storage  battery 
would  seriously  affect  the  economy  of 
such  a  vehicle,  and  the  distance  which 
could  be  run  without 
charging   the  battery, 
the  inventor  does  not 
state. 

In  any  event,  the  in- 
vention embodies  the 
use  of  interesting  princi- 
ples. One- wheeled  mo- 
torcycles are  always  an 
attractive  field  for  ex- 
periment and  invention. 
Their  number  will  un- 
doubtedly increase 
rapidly. 

Imagine  the  sensation 
of  racing  down  the  road 
on  a  one-wheeled  vehi- 
cle! All  the  world's 
ahead,  only  the  one 
wheel's  underneath,  and 
a  man's  free  to  career 
and  careen  as  much  as 
he  likes — or  more!  No 
wonder  inventors  ex- 
periment. 


The  machine  has  but  one  whed, 
which  supports,  on  four  forks,  a 
platform  canying  an  operator's 
seat  at  the  front  and  a  one- 
cylinder  motorcycle  engine  at 
the  rear.  The  platform  houses 
a  balancing  gyroscop>e  mount- 
ed on  a  vertical  shaft  and  run  in 
vacuum  by  an  electric  motor 
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A  Sled  Brake  Which  Will  Not  How  Many  Motion -Picture  Tree-Top 
Tlirow  You  Headlong  Into  the  Snow  '^Qose  Ups"  Are  Taken 

SLED  brakes  seldom  work  satisf actor-    TT  7HENEVER  you  are  puzzled  by  the 
ily.  When  applied,  they  either  cause     VV  unusual  in  motion  pictures,  there 


the  occupant  of  the  sled 
to  plunge  headlong  into 
the  snow  or  force  the 
sled  to  sf^n  around  like 
a  top.  A  brake  recently 
invented  by  Jacob  Blas- 
zczyk,  of  Chippewa 
Falls,  Wisconsin,  over- 
comes these  defects  in  a 
simple  way. 

The  brake  is  not 
mounted  on  the  side  of 
the  sled,  as  are  most 


^thed  plate 

A 


Crake  horxjle 


To  operate  the  brake,  a  handle  which  moves  between 
wooden  guides  is  pushed  forward  on  anti-friction  rollers 


are  always  two  points 
to  be  kept  in  mind. 
The  scenes  are  not  taken 
in  the  order  in  which 
they  appear  on  the 
screen,  and  continuity 
of  thought  takes  the 
place  of  continuity  in 
fact. 

For  instance,  if  you 
see  a  girl  start  to  climb 
a  tree  and  an  instant 
later  see  her  in  the  top- 
most branches,  the 
thought  is  practically 
continuous  and  your 
mind  imagines  the  rest 
of  the  climb.  The  ac- 
companying photograph 
shows  how  such  a  pic- 


boy-made  brakes,  but  is  rigidly  attached  ture  was  actually  filmed.  All  of  the  scenes 
to  the  underside  of  the  sled  top.  The  on  the  ground,  before  and  after  the 
brake  end  consists  of  a  toothed  steel  heroine  was  supposed  to  have  climbed 
plate,  which  is  made  fast,  by  means  of  a  the  tree,  were  taken  first.  Then  strips  of 
rod  and  strong  spring,  to  a  handle  at  the  planking  were  nailed  to  the  tree  and  the 
front  of  the  sled.  To  operate  the  brake,  tree-top  "close  ups"  were  taken, 
the  handle  is  pushed  forward  on 
anti-friction  rollers  which  travel 
between  wooden  guides.  This  is 
done  with  the  rider's  feet,  as  he  sits 
upright  on  the  sled. 


Cook  a  Breakfast  for  Six  for 
One-fourth  of  a  Cent 

''P^O-DAY  the  question  of  fuel  is 
X  a  burning  one,  metaphorically 
as  well  as  literally.  In  a  series  of 
very  interesting  teats  recently  con- 
ducted at  the  Ohio  State  University, 
natural  gas  was  found  to  be  the 
cheapest  combustible.  There  are 
many  places,  however,  where  it 
is  not  available. 

A  breakfast  which  cost  one- 
fourth  of  a  cent  to  cook  with 
natural  gas,  cost  nearly  three  and 
one-half  cents  to  cook  with  soft 
coal,  two  and  one-half  cents  with 
coal  oil,  over  three  cents  with 
gasoline  and  three  cents  exactly 
with  electricity. 


The  camera  platform  is  mounted  on  a  motor 
truck.     Ground  props  prevent  all  vibratian 
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Which  Cylinder  Is  Missing  Fire?      rally,  if  a  particular  cylinder  is  not  firing 
Find  Out  from  the  Seat  properly,  its  power  will  not  be  sufficient 

to  carry  all  the  pistons  over  and  against 

the  combined  com- 


THE  invention 
shown  in  the 
accompanying  il- 
lustration can  be 
used  either  as  a  test- 
ing apparatus  for 
shop  work  or  as  a 
permanent  device 
to  be  placed  on  the 
dash  of  an  automo- 
bile. The  chauffeur 
can  determine  easi- 
ly and  quickly  just 
which  one  of  his 
engine  cylinders  is 
missing  fire  with- 
out getting  out  of 


Wir»3  to  iparW  plug 


pressiona.  There- 
fore, by  allowing 
the  current  to  pass 
through  each  spark 
plug,  if  necessary, 
the  offending  one 
can  soon  be  located. 
If  the  cylinder  is 
firing,  as  it  should, 
the  engine  will  run 
without  help  from 
the  other  cylinders. 


Mandolin  Music 
Via  the  Tuneful 
Molar 


Showing  the  mechanism  of 
the  ignition-detector.  Us- 
ing it,  the  chauffeur  can 
test  his  cyHndcrs  with- 
out getting  out  of  the  car 


T  last  someone 
has  discover- 


^lindercut 
on  switches 


his  seat  or  raising  the  hood  over  the 
engine.    The  offending  cylinder  is  de- 
tected by  shutting  off  the  ignition 
circtiit  of  all  the  cylinders  except 
one  and  allowing  this  one 
the  others  against 
compression.  To 
shut  off  the  circuits, 
little  'contact  plugs 
on  the  front  of  a  box 
on  the  dashboard  are 
depressed  by  means 
of  small  handles 
which  force  any  par- 
ticular strip  bacjc 
against  a  btis  bar  at 
the  rear.    When  this 
is  done,  the  current 
is  shunted  from  the 
plug  through  the  lead 
and  bus  bar  back  to 
the   current  source 
through   the  usual 
ground  wire.  Natu- 


New  mandolin  design  promises  to 
make   the   human   tooth  famous 


ed  what  has  ailed 
the  mandolin  these 
many  years.  With 
his  trained  archi- 
tectural eye  and  his  well-developed  sense 
of  what's  what  in  ornamental  designing, 
R.  C.  Petty,  of  Drumright,  Oklahoma, 
has  decided  that  the  vitals  of  the  instru- 
ment are  in  good  order  but  the  general 
contour  of  the  thing  is  all  wrong.  Ac- 
cordingly, he  has  invented  an  instrument 
which  for  beauty  of  line  and  lavishness 
of  design  is  without  a  peer. 
Exhibiting  a  marked  degree  of 
he  has  chosen  the  human 
tooth  for  his  model. 
Look  at  the  accom- 
panying illustration 
and  you  will  see  how 
faithfully  this  knight 
of  the  strings  has  fol- 
lowed the  graceful 
outlines  of  the  molar. 
But  he  has  taken 
away  none  of  the  en- 
trancing  melodic 
quality  of  the 
instrument  itself.  In 
its  new  and  more 
beautiful  shape,  the 
mandolin  may  be 
said  to  be  even  more 
tuneful,  if  such  a 
thing  is  possible. 
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Mixing  Colors  on  the  Screen 

A  new  way  of  obtaining  motion  pictures  in  natural  colors 

By  Max  Fleischer 


Unexposed 

filrriv 


:3* 


EVERYBODY  knows  fhat  motion 
pictures  appear  to  be  alive  because 
the  eye  is  not  able  to  tell  when  one 
picture  is  flashed  on 
the  screen  and  anoth- 
er takes  its  place. 
The  phenomenon  is 
known  as  "retinal 
persistence."  In  the 
Kinemacolor  process 
of  reproducing  scenes 
by  motion  picture 
photography  in  actu- 
al colors,  retinal  per- 
sistence is  relied  upon 
to  secure  the  color 
effect  as  well  as  the 
effect  of  motion.  In 
the  Kine  macolor 
process  an  exposure 
is  made  to  rays  that 
have  passed  through 
a  blue  filter,  and  then 
another  exposure  to 
raj^  that  have  passed 
through  a  red  filter. 
Thus,  blue  and  red  exposures  alternate 
throughout  the  entire  picture.  In  order 
to  obtain  the  effect  of  natural  colors  on 
the  screen,  it  is  obvious  that  the  film  must 
be  projected  at  double  the  usual  speed, 
simply  because  it  has  been 
made  in  the  first  place  at 
double  the  usual  speed. 
As  the  eye  views  the  pro- 
jected picture  it  is  bom- 
barded by  red  and  blue 
images  which  succeed  each 
other  so  rapidly  that  the 
colors  are  combined.  A 
mixture  of  red  and  blue  is 
the  result.  In  other  words, 
the  screen  receives  two 
entirely  separate  colors  in 
rapid  succession  and  the 
eye  is  forced  to  mix  them. 
Our  eyes  are  fooled  be- 
cause they  are  slower  than 
the  projector. 

This  explanation  is  nec- 
essary in  order  to  under- 


Rlm  receiving  rC 
filtered  in^ge 

-Reflectors: 


stand  the  basic  principle  of  the  new 
Technicolor  process.    Here  two  sets  of 
photographs  are  also  made,  not  at  suc- 
ceeding intervals,  but 
simultaneous!  y . 
These    pictures  are 
separated    the  dis- 
tance of  two  pictures 
on  the  film,  to  allow 
room  for  double  lens- 
es used  in  projection. 
The  registration  of 
the  colors  is  accurate, 
and  the  eye  is  not 
fatigued. 

Double  photog- 
raphy is  made  possi- 
ble by  an  ingenious 
light-splitting  device 
which  is  located  in 
back  of  the  lens.  The 
accompanjing  dia- 
gram explains  the 
principle  clearly.  The 
light-splitting  device 
is  nothing  more  than 
a  prism,  the  face  of  which  has  been 
coated  with  silver  in  numerous  squares 
comprising  exactly  one-half  of  the  total 
surface  area.    The  balance  of  the  surface 
remains  transparent.    One  set  of  rays  is 


.Ray-splitting 
plane 

-Single 
lens 

-Shutter 

•Reflector 

'Film  recelw- 
ing  blue  filt- 
ered imaqe 

CiaW  advances 
film  double 
lenqih  at  each 
e;<posure 

Exposed  film 


The  motion  -  picture  camera  which 
takes  two  pictures  simultaneously  at 
the  usual  rate  of  sixteen  per  second. 
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How  it  worki. 


P'Ojfctrd  »;<h  ^  a 
the  %ttnti  «n4 
^ju*t«<)  on  tbc 


Abuvr:  The  rays  of  light  coming  thiuUK>i  the 
len»e!)  are  split  into  two  part»  by  a  novel  form 
of  reflector;  part  of  the  light  pa!<8ea  through 
a  red  filter  and  part  through  a  blue  filter. 

To  the  rinht:  How  the  blue  and  red  exposurea 
appear  on  ilic  strip  of  film  for  projection. 
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reflected  by  the  silver;  the  other  passes  servation  of  the  general  effect  produced, 
through  the  transparent  openings.  However,  it  is  not  necessary  for  the 

The  film  which  is  made  by  this  process    operator  to  rely  entirely  on  his  judgment 


Registering 
telescope 


when  it  is  projected 
is  not  a  succession  of 
blue  and  g:reen  pic- 
tures.   The  pictures 

are  black  and  white. 

They  represent,  how- 

evCT,  the  red  and  blue 

color  qualities  of  the 

original  object  photo- 
graphed. Why,  then, 

do  they   appear  in 

colors  on  the  screen? 

Study  the  accom- 
panying   picture  of 

the  projector  and  the 

answer  is  plain.  The 

projector  required  is 

fitted  with  two  lenses 

spaced  two  pictures 

apart.     The  upper 

lens  is  provided  with 

a  green-blue  screen  through  which  the    the  projection  machine. 


Double  lens 
projector 

The  operator  of  the  projector  is 
looking  through  a  microscope  in  order 
to  make  the  two  sets  of  exposures 
register  accurately    on    the  screen 


to  secure  registration. 
In  one  corner  of  each 
red  film  is  a  minute 
circle,  and  in  the 
corresponding  comer 
of  each  blue  film  is  a 
very  small  solid  circu- 
lar spot.  The  opera- 
tor shifts  the  pictures 
so  that  the  solid  spot 
on  one  film  is  cen- 
tered within  the  cir- 
cle of  the  correspond- 
ing film.  These  regis- 
tration marks  are  so 
small  that  they  can- 
not be  detected  on 
the  screen.  They  are 
located  by  means  of  a 
microscope  perma- 
nently attached  to 
The  images  are 


images  representing  the  red  shades  on  the  shifted  by  an  additional  lens  to  avoid 
film  are  projected;  the  lower  lens  is  pro-  the  distortion  resulting  when  the  entire 
vided  with  a   violet-red  screen  which    main  line  system  is  shifted. 


supplies  the  blue 
sensation.  These 
two  colors  appear  at 
the  same  time  on 
the  screen,  one  over 
the  other.  The  two 
colors  are  accurate- 
ly registered  on  the 
screen  chiefly  by  ob- 
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T*he  double  lens  systen*  co-oper- 
ates with  the  doubly  exposed 
Ska   to  secure   natural  effects 


Courjeof 
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The  light -splitting  device 
consists  of  a  glass  plate 
part  of  which  is  silvered 
and  part  of  which  is 
transparent,  producing  a 
checkerboard  effect.  Some 
of  the  rays  are  reflected  by 
the  silvered  portions  and 
others  pass  through  the 
transparent  portions.  The 
reflected  rays  strike  cer- 
tain parts  of  the  film  to 
produce  one  set  of  ex- 
posures, and  also  the 
transmitted  rays  strike 
other  parts  to  produce  the 
second  set  of  exposures 


The  two  pictures  which  were 
taken  at  the  same  time  by  the 
camera  are  projected  simultane- 
ously, so  that  colors 
are  actually  mixed  on 
the  screen,  but  by  a 
process  akin  to  that 
which  is  used  in  mak- 
ing the  colored  covers 
on  the  PoPXJLAR  Sci- 
ence Monthly  and 
other  magazines. 

It  is  true  that  double 
the  film  length  used  in 
ordinary  motion  pic- 
ture work  is  required. 
On  the  other  hand,  the 
rate  of  speed  is  that 
ordinarily  adopted. 
The  pictures  are  ad- 
vanced, two  at  each 
shift,  and  sixteen  two- 
color  pictures  are  dis- 
played every  second  on 
the  screen,  which  is  the 
average  speed  of  all 
ordinary  motion  pic- 
ture projections. 
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This  colorful  display  of  mechanical  toys  hllcd  the  whole  side  of  the  court  of  a  depart- 
ment store.      It  held  crowds  of  delighted  children  spell-bound  each  day  for  weeks 


Doors 
through  whKh 
»tov«  n"' 

tcntffd 


Mother  Goose,  John  Potter,  and  All 
the  Rest  Attended  Toy  Town  Show 

WHERE  is  the 
mysterious 
land  from  whicli  all 
toys  come?  New 
York  children  re- 
cently had  an  op- 
portunity to  look 
at  it.  A  large  de- 
partment store  put 
on  a  display  show- 
ing all  the  charac- 
ters childhood 
knows  well,  actual- 
ly at  work.  Balls 
revolved,  heads 
bobbed,  "teeter- 
totters"  age-sawed, 
a   

Here  the  invent- 
or has  placed  a 
parlor  stove  in- 
side the  shell  of 
a  furnace.  The 
idea  seems  to 
work  well.  The 
sand  is  just  as 
useful  in  an 
ordinary  furnace 

months'  work 
luction.   All  the 
operated  by 
motor. 


A  New  Cure  for  the  Capers  of 
Hot-Air  Furnaces 

FREDERICK 
E.  JENKS  of 
New  Haven  reme- 
dies the  ills  of  the 
hot  air  furnace  by 
placing  a  large  tank 
of  sand  inside  its 
top,  and  by  using 
an  ordinary  coal 
stove  for  producing 
heat.  The  sand  ab- 
sorbs heat  when  the 
stove  is  hot  and 
then  radiates  it  uni- 
formly after  the  fire 
in  the  stove  has  died 
down  and  the  heat 
is  needed. 


Siotf  in 
iron  tOnitmtr 
Smoke 

OfOinary 
Hrtar  StOv* 


Cold  A<r 
Drift 


Using  stove  furnace,  a  hod  of  coal  keeps  cot- 
tage warm  twelve  hours  in  zero  weathei 
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Removing  a  Fuse  from  the  High-  A  Bridge  Built  on  a  Single 

Tension  Mains  without  Shock  Line  of  Posts 


ANY    a  Une- 


M' 

iVl.  man  who  has 
not  taken  the  trou- 
ble to  put  on  his 
rubber  gloves  has 
been  severely 
burned  while  renew- 
ing a  fuse  that  has 
"blown."  A  new 
"safety-first"  fuse 
box,  however,  makes 
it  possible  for  the 
most  careless  line- 
man to  perform  his 
task  in  safety. 

The  fuse  proper 
is  clipped  on  the  cover  of  the  fuse  box. 
When  the  lineman  opens  the  door,  there- 
fore, the  fuse  swings  back  with  the  cover 
and  automatically  disconnects  itself  from 
the  dangerous  spring  contacts  on  the  back 
of  the  box.  The  inspector  removes  the 
defective  fuse  and  puts  a  good  one  in  its 
place  without  going  near  those  "live" 
spring  contacts.  The  fuse  and  its  parts 
are  very  similar  to  those  ordinarily  used 
and  are  operated  automatically  without 
opportunity  to  produce  a  shock. 


th«only  live  parts 


Toggle-lock  hold* 
door  closed  ond 
Insvjres  contact 


I 


Doubt*-scraw 

teirnirvals  in 
.  line  with  buihinqi 


%  fbrcelain  expulsion 
■v  -  bushing. 

)'  ^ 
Porcelain  buahing 

The  fuse  simply  swings  out  with  the 
door,  safely  away  from  the  dangerous 
spring  contacts  which  are  "alive" 


hastily  constructed. 


F  you  have  ever 
crossed  a  country 
bridge  which  swayed 
and  creaked  omi- 
nously underfoot 
when  the  wind  was 
high,  and  which 
looked  as  if  the 
weight  of  the  village 
"fat  man"  would  be 
more  than  it  could 
bear,  it  will  not 
come  as  much  of  a 
surprise  to  learn 
that  many  bridges 
of  this  type  are  very 
The  one  shown  in 


the  illustration  took  all  of  one  whole  day 
to  build. 

The  novel  point  in  the  construction 
shown  is  that  it  rests  on  only  one  set  of 
posts,  which  arejset  like  a  row  of  telephone 
poles,  only  nine  feet  apart.  Each  pole  is 
supported  by  two  braces,  one  on  either 
side,  and  each  has  a  cap  on  top.  The 
walk  boards  are  long  and  narrow.  One 
board  covers  the  distance,  in  length,  be- 
tween three  posts. 


7*his  bridge,  whiUi  ls  thirty  iour  icct  irorn  Lac  ''^  f>uilt  on  only  one  line  of  posts. 

Eadi  pole  ia  »upported  by  two  braces,  one  on  cither  side  and  tach  has  a  cap  on  top 
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This  second-hand  box  gave  up  when  it  was 
called  upon  to  carry  heavy  rolls  of  cotton  warp 


BEFORE  the  war,  the  loss  and  damage 
to  merchandise  on  a  single  Eastern 
railroad  cost  more  than  a  million 
dollars  a  year! 
This  year  it  will 
reach  two  million 
dollars — a  year  in 
which  the  Nation 
is  supposed  to  act 
as  a  unit  in  the 
prevention  of 
waste.  What  is 
the  reason?  Sim- 
ply foolish  econ- 
omy. Shippers 
are  using  cheap 
packing  materials 
and  weak  or 
second-hand  con- 
tainers. 


Wasting  Two  Millions 

Loss  awaits  the  shipper  who  packs 
goods   neither  wisely  nor  well 


Such  a  waste,  says  the  Pennsylvanij 
Railroad,  is  indefensible.  The  only  waj 
to  avoid  it  is  to  pack  goods  properly  ir 
strong  containers  and  to  mark  therr 
plainly,  all  old  marks  having  t>oeii 
previously  removed.  Co-operation  is  alsc 
asked  of  receiving  clerks,  agents,  foremen, 
car  inspectors,  loaders,  truckers  and  car 
packers,  that  the  waste  may  be  eliminate<3 
at  once. 

Axes  have  been  discovered  shipped  in 
paper  boxes,  potatoes  and  onions  in 
flimsy  crates,  dangerous  solutions  in 
leaky  barrels  and  food  stuffs  in 
second-hand  containers  of  paper.  In 
one   instance,  a   shipment  weighing 

nearly  fifteen 
hundred  pounds 
was  packed  in  a 
second-hand  box 
made  of  one-half 
inch  lumber.  It 
fell  to  pieces  en 
route .     Other  in- 
stances of  careless 
packing  are  shown 
in   the  photo- 
graphs. 

Obviously  cheap 
containers  lose  a 
shipper  more  than 
he  saves.  Worse 
than   the  mere 


Is  it  a  wonder  the  heavy  bolts  of  cloth  broke 
through  this  insecure,  flimsy  packing  box? 


Iron  castings  bulge  out  of  thin 
gunny-sacks  at  a  wayside  itation 


Pack  axes  in  paper  boxes 
and  this  is  what  happens 


230 


Digitizeu 


Popular  Science  Monthly  9Z\ 


damage  to  his  product,  or  its  total  loss,  automobile  cannot  run  away.  When  the 
is  the  ill  feeling  on  the  part  of  the  cus-  young  driver  takes  his  seat,  a  brake  lever 
tomer  that  is  engendered.  When  a  man     attached  to  the  seat  cushion  is  operated. 


has  been 
waiting  long 
and  anxious- 
ly for  need- 
ed goods,  to 
have  them 
arrive  all 
broken  up 
and  useless, 
simply  be- 
cause the 
shipper  was 
too  lazy,  or 
too  econom- 
ical, to  prop- 
e  r 1 y  box 
them,  natur- 
ally results  in 
strained  re- 
lations. 


Crates  of  onions  and  barrels  of  potatoes  broken  in 
transit;  the  light  lumber  could  not  stand  the  weight 


A  Spring-DrlTen  Automobile  for  the 
Youn^ters.  It  Runs  Just  Like  Dad's 

HERMANN  F.  CUNTZ,  an  engineer 
who  has  been  connected  with  the 
automobile  industry  from  its  very  in- 
ception, has  invented  a  mechanically- 
driven  toy  automobile  which  ought  to 
please  a  youngster  who  wants  playthings 
that  resemble  as  closely  as  possible  the 
machines  of  every-day  life.    Mr.  Cuntz 

has  developed  a  ma-  

chine  with  spring 
power,  controlled  like 
a  real,  full-sized  auto- 
mobile. 

The  little  "chauff- 
eur" on  cranking  this 
automobile,  winds 
op  a  set  of  six  strong 
springs.  A  band 
brake  locks  the 
springs,  so  that  the 


The  lever  re- 
leases  a 
brake  band 
from  the 
brake  drum 
so  that  the 
automobile 
b  ready  to 
start  off  just 
as  soon  as 
pressure  is 
put  upon  the 
starting  ped- 
al. Pressure 
upon  this 
pedal  loos- 
ens a  second 
brake  band 
and  allows 
the  springs 
to  turn  the 
means  of  the 


by 

Then  off  Johnny 


rear  driving  wheels 
transmission  gearing 
goes  for  his  drive! 

The  motor  is  sufficiently  powerful  to 
carry  the  automobile  a  distance  of  fifteen 
hundred  feet.  Nevertheless,  the  auto- 
mobile is  perfectly  safe  for  a  child. 
Should  Johnny  stand  up  carelessly,  a 
spring  returns  the  lever  attached  to  the 
seat  cushion,  and  the  motor  is  stopped 
by  the  brake.     Moreover,  the  speed 

limit  can  never  be 
exceeded,  since 
the  driving  gear 
is  so  arranged 
that  even  when 
the  powerful 
springs  are  fully 
wound,  only  a 
nominal  speed 
will  be  attained. 

Another  inter#- 
esting  feature  of 
the  automobile  is 
a  lever  attach- 
ment which  ena- 
bles the  motor  to 
be  thrown  out  of 
gear.  This  makes 
it  possible  to 
coast  down  a  hill 
and  thus  save 
power. 


The  nest  of  six  springs  can 
drive  the  automobile  a  dis- 
tance of  fifteen  hundred  feet. 
The  controllinR  levers  are 
operated  just  like  those 
on  gasoline  automobiles. 
Baby  has  q  delightful  ride 
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Giving  France  the  Locomotives  She  Needs 


Six  hundred  and  eighty  engines  and  six 
thousand  cars  are  ordered  for  France 


A  locomotive  of  American  design,  intended  for  service  in  France.  The  French  tracks, 
however,  require  smaller  and  lighter  engines  than  those  with  which  we  are  familiar 


WITHOUT  an  adequate  system  of 
railways  to  move  troops  and  sup- 
plies to  the  front  and  distribute 
ammunition  to  the  big  batteries  on  the 
firing  line,  fighting,  as  it  is  done  nowadays, 
would  be  an  impossibility.  Germany  has 
made  the  world  marvel  at  her  railway 
system.  Over  night  she  has  moved  vast 
quantities  of  troops  from  one  front  to 
another.  Never  before  has  the  necessity 
cf  rapid  railway  transportation  been  so 
imperative  as  in  this  present  war. 

France,  of  all  the  Allies,  is  the  nation 
most  in  need  of  railways  just  now. 
Shortly  after  this  country  declared  war, 
the  Government  placed  orders  for  six 
hundred  and  eighty  engines  and  six 
thousand  cars,  all  of  them  to  be  used 
behind  the  battle  line  in  France.  Twenty 
days  after  the  order  was  placed,  an  engine 
and  a  car  were  ready  for  shipment.  The  ac- 
companying photographs  show  two  de- 
signs of  engines  which  are  being  sent 
abroad  in  very  large  numbers. 

Since  French 
tracks  will  not 
stand  the  weight 
and  length  of 
standard  American 
rolling  stock,  the 
engines  are  much 
lighter  and  smaller 
than  those  we  usu- 
ally see  in  this 
country.  They  are 
of  the  type  of  1866, 
but  the  design 
closely  follows  mod- 


Smaller  locomotives  adapted  to  rough 
trackage  and  sharp  curves  such  as  arc  met 
with  in  the  hasty  construction  of  war  time 

232 


ern  American  practice,  with  the  excep- 
tion that  the  couplings  and  buffers  are 
made  to  suit  French  standards.  De8ig:ned 
to  make  long  runs  and  to  handle  heavy 
supply  and  troop  trains,  these  engines  can 
traverse  the  short  curves  of  French  roads 
and  run  on  rough  tracks.  A  piping  system 
is  placed  at  each  end  of  the  locomotive 
to  wash  the  rails  with  streams  of  hot 
water  and  steam  when  they  are  covered 
with  mud.  Another  departure  is  a  water- 
lifting  valve  by  means  of  which  the 
tender  tank  can  be  filled  from  streams  or 
ponds  alongside  the  track. 

In  addition  to  the  large  and  small 
locomotives  already  made  for  foreign 
service,  the  Government  has  placed  an 
order  for  gasoline  locomotives.  All  rail- 
way equipment  sent  from  this  country 
will  be  painted  battleship  gray  to  make  it 
inconspicuous.  American  motor  trucks 
and  trailers  equipped  with  flanged  wheels 
will  be  used  in  connection  with  the 
standard  equipment.    It  is  understood 

that  five  engineer 
regiments  will  take 
charge  of  railroad 
operations  for  the 
army. 

The  big  locomo- 
tive works  the 
country  over  are 
loaded  down  with 
orders.  France  can 
be  assured  of 
efficient  aid  from 
America  as  far  as 
locomotives  go. 
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Conserve   Your  Gasoline — By 
Pouring  Water  Into  It 

IN  spite  of  the  fact  that  gasoline 
is  becoming  so  scarce,  until  lately 
refiners  have  paid  but  little  atten- 
tion to  the  immense  amount  they 
lose  through  evaporation  from  stor- 
age tanks.  At  "tank  farms,"  as 
they  are  called,  it  is  not  uncommon 
to  see  a  fog  over  the  tops  of  the 
tanks  due  to  gases  escaping  from 
vents.  Usually  the  best  grade  of 
gasoline  escapes,  which,  if  it  were 
recovered,  could  be  used  to  enrich 
many  gallons  of  ordinary  kinds. 
Vacuum  systems  to  recover  this  gas 
have  been  tried,  but  as  a  rule  prove 
expensive  and  not 
very  practical. 

Now  comes 
Frederick  G. 
Farr,  of  Detroit 
— where  they  use 
lots  of  gasoline — 


StoTAjetanh 
not  yented- 


SypnonbreaKf 


Optional  tntaKe 
froml 


I  tar*  car 


with  a  system  de- 
signed to  prevent 
all  this  waste.    He  would  fill  all 
space  in.  gasoline  and  crude  oil 
tanks  with  water.   Oil  and  water 
do   not    mix,   of  course  —  and 
water    always  assumes  the 
lower  level.    Thus  the  oil  is  al- 
ways   pushed  up 
against  the  top  of  the 
tank  where  it  may  be 
drawn  off.  Should 
gases  form,  they  do 
not  burst  the  tank — 
but   their  pressure 
simply  pushes  on  the 
water,  causing  it  to 
overflow  through  an 
"automatic  water  lev- 
el tank"  into  a  drain. 
When  some  of  the  oil 
is  drawn  off,  water 
takes  its  place  from 
this  tank,  a  suitable 
float  valve  permitting 
more  to  enter  from 
the  plant  water  sys- 
tem, or  other  source. 


\^nou5  oil  wit  lets 
in  rennery 

Float -VI  Ch^rfiow  PC* 
to  dram 
Automatic  water 
icveJ  tanti 

Imkt 


Above,  Fair  system 
applied  to  a  garage 
gasoline  reservoir. 
At  left  it  is  con- 
trolling a  much 
larger  supply  tank 
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Around  the  rcct-ss  are  flex 
ible  bristle  or  cardboard 
filaments  which  counter 
feit  the   action  of  ^rjiss 


You  Can  Now  Practice  Putting 
In  Your  Own  Parlor 

DURING  stormy  weath- 
er, or  in  the  winter,  it 
^'.  ill  no  longer  be  necessary 
for  the  golfer  to  forego 
his  putting  practice. 

Eugene  McLean 
Long,  of  New  York, 
has  invented  a  device 
for  catching  and  hold- 
ing a  ball  in  such 
a  manner  that  when 
you  yse  it  you  almost 
imagine  you  are  on  a 
putting  green  instead 
of  on  the  parlor  floor. 

The  indoor  putting 
green  is  a  circular  de- 
vice having  a  recess 
in  the  center.  The  re- 
cess is  surrounded  by 
flexible  filaments  which 
tip  when  struck  like 
blades  of  grass.  The 
underlying  idea  is  to 
reproduce  outdoor 
conditions  as  closely 
as  possible. 
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Canopus — A  Mighty  Celestial  Furnace 

It  is  so  far  away  that  we  sec  it  by  the  light  that  left  it  in 
the  15th  century,  and  it  is  139  times  bigger  than  our  Sun 

By  Scriven  Bolton,  F.  R.  A.  S.,  M.  B.  A.  A. 


IF  we  took  up  our  abode  at  a  distance 
equal  to  one  of  the  nearest  stars,  say 
Alpha  Centauri,  long  before  arriving 
there  our  world  would  be  totally  invisible, 
even  if  we  carried  with  us  a  powerful 
telescope.  The  ratio  which  it  bears  to 
the  visible  universe  of  stars  is  incon- 
ceivably less  than  that  which  a  single  drop 
of  water  bears  to  all  the  oceans  of  the 
world  united. 

The  immensity  of  the  stellar  universe 
will  never  be  comprehended  by  our  finite 
intelligence.  Let  us,  however,  contem- 
plate the  intervals  of  time  required  for 
light  to  bridge  the  awful  gulfs  of  space 
around  us.  Traveling  at  the  rate  of  at 
least  188,000  miles  per  second,  light  takes 
four  years  to  reach  us  from  the  nearest 
bright  star.  Yet  the  velocity  of  that 
light  is  sufficient  to  circuit  the  earth  at 
the  equator  no  less  than  seven  and  a  half 
times  in  a  single  second.  The  light  from 
many  stars  occupies  hundreds  and  even 
thousands  of  years  in  the  journey;  hence 
we  gaze  upon  them  to-day  as  they  were 
centuries  ago,  and  if  at  the  present  mo- 
ment they  ceased  to  shine,  our  senses 
would  remain  unnotified  of  the  fact  till 
centuries  hence.  Further,  it  has  recently 
been  ascertained  that  stars  in  the  Magel- 
lanic star  cloud  are  so  very  distant  that 
their  light  requires  30,000  years  to  reach 
us!  A  striking  witness  to  the  inconceiv- 
able dimensions  of  what  may  be  termed 
a  microscopic  corner  of  the  heavens  was 
forthcoming  in  1901,  when  the  new  star 
Nova  Persei  suddenly  burst  forth.  The 
rays  of  light  thus  propagated  took  many 
months  in  reaching  and  finally  illuminat- 
ing the  nebulous  region  situated  "locally" 
one  might  say. 

The  question  of  the  size  of  difiFerent 
bodies  poised  in  this  infinite  space  is  one 
which  frequently  arises,  and  the  slumber- 
ing sense  is  startled  on  learning  of  the 
existence  of  spheres  hundreds,  thousands, 
millions  of  times  larger  than  our  globe. 
Situated  as  we  are  near  the  center  of  the 
Milky  Way,  that  beautiful  soft  track  of 


light  which  forms  a  complete  circle  of 
light  round  the  earth,  we  hold  a  position 
in  the  heavens  favorable  to  an  inspection 
of  our  neighbors.  We  are  apt  to  be  mis- 
lead by  the  assumption  that  the  brightest 
stars  represent  those  nearest  us.  As- 
tronomers have  found  that  distances 
vary  quite  irrespectively  of  brightness, 
for  throughout  space  we  find  big  and  little 
stars  strewn  alike  in  haphazard  fashion. 

How  Small  Is  Our  Mighty  Sun! 

As  in  many  things  common  to  our- 
selves, appearances  are  often  decidedly 
misleading.    We  might  say  that  our  sun 
is   larger    than    other    suns.  Careful 
measurement,  however,  tells  us  that  our 
luminary  represents  just  an  average  sized 
member  of  the  celestial  host.    But  to 
say  that  it  attains  a  diameter  of  865,000 
miles  is  a  bare  statement  which  fails  to 
awaken  an  adequate  conception  of  its 
vastness.    If  a  track  were  laid  along  its 
equator,  and  a  train  were  to  travel 
thereon  at  the  rate  of  sixty  miles  an  hour 
day  and  night  without  intermission,  five 
years  would  be  occupied  in  completing 
a  single  journey.    The  sun's  comparative 
diameter  might  be  illustrated  by  placing 
109  marbles  in  a  row,  each  one  represent- 
ing the  earth.  A  colossal  globe  no  doubt. 
But  we  have  only  to  look  around  at  some 
of  the  well-known  stars  to  find  the  sun's 
dimensions  surpassed  many  times.  Take 
Sirius,  the  Dog  Star,  whose  diameter  is 
six  times  that  of  the  sun.    At  a  more 
remote  distance,  so  remote  that  its  dis- 
tance cannot  be  correctly  ascertained,  is 
Spica,  a  first  magnitude  star,  which, 
judging  from  its  bright  light,  must  be  a 
sphere  at  least  fifty-five  times  greater  in 
diameter  than  our  sun.    At  a  similarly  in- 
conceivable distance  is  the  well-known 
star  Rigel,  which  Sir  David  Gill  stated 
must  possess  a  minimum  diameter  of 
seventy-five  times  that  of  our  luminary. 

What  is  the  Biggest  Star? 

In  ascending  to  greater  dimensions  the 


Canopus    Mightiest  of  Suns 


Chiefly  of  incandescent  hydrogen,  and  probably  gaseous  to  the  core,  the  immensity  of 
Canopus,  a  first  magnitude  star  in  the  southern  hemisphere,  is  here  shown  as  it  would  appear 
in  the  sky  were  it  situated  even  twice  the  sun's  distance  from  us.  Were  it  ever  to  come 
much  nearer  the  earth,  wc  would  be  scorched  by    terrible  heat  that  would  kill  everything 
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Kxe  of  Canopus  (largest  star  known)  cxmipared  with  sirn  and  earth.  Canopus  has  a  diameter 
139  times  greater  than  the  sun's,  and  sun's  is  109  times  the  earth's.    How  little  we  arel 


inquisitive  mind  asks: — How  large  is  the 
biggest  star  known?  After  years  of 
tedious  and  elaborate  work,  astronomers 
have  found  that  the  southern  hemisphere 
possesses  a  star,  called  Canopus,  which,  in 
point  of  size,  certainly  surpasses  that  of 
any  star  yet  discovered.  It  is  an  appalling 
object.  Although  only  a  fraction  of  a 
magnitude  less  in  brightness  than  the 
brightest  star  Sirius,  it  nevertheless  occu- 
pies a  "back  seat"  in  the  heavens.  Its 
distance  cannot  be  less  than  a  hundred 
times  that  of  the  nearest  bright  star 
Alpha  Centauri,  which  is  similar  in  ap- 
parent brightness.  Thus  we  have  two 
stars  of  the  first  magnitude  but  situated 
in  vastly  different  places  in  the  universe. 
The  rays  of  light  which  we  are  to-day  re- 
ceiving from  Canopus  were  propagated 
from  this  giant  sun  in  the  fifteenth  cen- 
tury. Dwellers  on  this  earth  of  ours 
about  450  years  hence  will  see  it  as  it  is  at 
the  present  moment. 

In  Canopus  we  have  a  traveling 
celestial  furnace,  emitting  50,000  times 
more  light  than  does  the  sun.  Its  motion 
through  space  amounts  to  something  like 
1,000  miles  every  minute.  Its  stupendous 
diameter  is  139  times  that  of  the  suiv's, 


being  equivalent  to  over  120,000,000 
miles.  Its  outer  layers  are  composed 
chiefly  of  glowing  hydrogen.  Not  im- 
probably its  entire  structure,  right  to  the 
core,  represents  an  incandescent  gaseous 
globe,  a  remark  which  may  apply  equally 
well  to  the  majority  of  stars. 

We  cannot  conceive  conditions  under 
which  matter  could  exist  near  the  center 
of  such  a  huge  body.  On  our  miniature 
earth,  for  instance,  pressure  due  to  gravi- 
tation in  the  oceans,  amounts  to  the  re- 
spectable figure  of  seven  tons  every 
square  inch.  If  now  we  consider  a  globe 
the  size  of  Canopus  to  be  constituted  of 
material  having  a  mean  density  equal  to 
that  of  water,  at  the  center  of  such  a  globe 
there  would  be  the  pressure  of  a  column 
of  water  upwards  of  60,000,000  miles  in 
hoifjht,  besides  the  corresponding  enor- 
mous pull  of  gravitation.  If  we  regard 
this  pressure  in  terms  of  terrestrial  gravi- 
tation it  reaches  over  67,000,000  tons  per 
square  inch.  Furthermore,  we  have  the 
inconceivable  heat  to  contend  with  at  the 
center  of  such  an  enormous  body,  which 
must  be  greater  proportionally  than  at  its 
surface,  just  as  the  earth's  heat  is  greater 
at  its  center  than  at  its  surface. 
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When  the  Fighting  Relaxes  the 
Bayonet  Becomes  a  Periscope 

STUDY  the  accompanying  illustration 
and  you  will  see  what  a  British  Tom- 
my can  do 
with  his  bayo- 
net, by  exer- 
cising some 
cleverness  and 
ingenuity.  At 
the    point  of 
the  blade  is 
affixed  an  or- 
dinary trench 
mirror.  By 
leaning  back 
against  the 
parapet  the 
Tommy  can 
see  the  out- 
skirts of  No- 
Man's  Land 
and  the  ene- 
my'3  trenches 
in   his  make- 
shift peri- 
scope. Beside 
bin  are  two 
o  b  8  e  rv  e  rs. 


By  attaching  an  ordinary  trench  mirror  to  the  end  of  his 
bayonet  blade  the  Tommy  has  a  makeshift  periscope 


dilation  is  this:  The  sun  is  enlarged  at 
sunset  because  the  air  magnifies  it.  Of 
course  the  air  is  in  a  condition  to  magnify 
objects  all  day.  But  when  the  sun  stands 
high,  we  look  up  through  only  a  thin  layer 

of  air,  where- 
as at  sundown 
our  eyes  have 
to  pierce  the 
entire  depth 
of  the  atmos- 
p  here — mul- 
tiplied  at 
least  sixteen 
times.  This 
accounts  for 
the  enlarge- 
ment of  the 
sun.  Dustand 
heated  air  ap- 
pear to  be  the 
causes  of  the 
magnification. 
Thus  the  phe- 
nomenon is 
more  notice- 
able in  sum- 
mer and  au- 
t  u  m  n  ,  our 
dusty  seasons. 


Why  Is  the  Sun  Bigger  On  the 
Horizon? 

DURING  the  day 
when  the  sun  is 
high,  nothing  is  near 
it  to  compare  it  with 
in  distance,  so  we 
think  it  is  small ;  but 
when  we  see  it  on 
the   horizon  with 
houses  and  trees 
and  church  spires 
intervening,  we 
believe  it  to  be  large. 
How    often    have  you 
swallowed  this  explana- 
tion as  the  truth?  To  be 
candid,  it  is  a  scientific 
fib.   To  prove  it,  look  at 
the  moon  from  behind  a 
lace  curtain  or  from  be- 
hind a  bush.    It  will  ap- 
pear not  a  whit  larger. 

The  real  explanation 
of  the   sun's  apparent 


Showing  the 
elastic  band 
with  the  con- 
venient dips 


This  support- 
er holds  the 
trousers  firm- 
ly to  the  vest 


Simple  Supporter  Takes  the 
Place  of  Suspenders 

'HEN  both  trousers 
and  vest  are  worn 
without  suspenders,  the 
trousers  all  too  frequently 
sag  below  the  lower  edge 
of  the  vest,  exposing  the 
shirt.  This  is  very  un- 
sightly. To  avoid  it, 
William  Baake,  of  West 
Hoboken,  New  Jersey, 
has  invented  a  supporter 
which  fastens  the  trou- 
sers securely  to  the  vest 
and  at  the  same  time  al- 
lows the  wearer  full  free- 
dom of  movement. 

The  supporter  is  a 
simple  elastic  strand  with 
clasps  at  both  ends,  one 
for  the  vest  and  the  other 
for  the  trousers.  With 
the  vest  buttoned,  the 
clasp  is  invisible. 
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Do  It  with  Tools  and 
Machines— a  Baker's 
Dozen  of  Efficiency 
Devices  for  the  Mecha- 
nic and  Factory  Man 


An  esjjccially  constructed  frame 
for  holding  canvas  which  pro- 
tects persons  from  flying  bits 
of  pavement  blocks  or  other  stone 


A  chain  drag  used  by  an  industrial 
achool  for  running  shucks  and  ensi* 
lage  into  a  silo.  It  is  run  by  a  belt 
from  a  motor  or  a  gasoline  engine 


At  the  left,  a  trailer  factory  truck  in 
which  the  front  wheel  attached  to 
a  handle,  d'**  -•.and  can  be 
uaed  on  r 
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Do  It  with  Tools  and  Machines 


The  joint  RJIct  should  not 
be  flush  with  the  street. 
This  shovel  leaves  a  half 
inch  of  the  metal  extending 

In  upper  right  hand  cor- 
ner, a  portable  shop  tank 
for  delivering  oil*  and 
compounds  to  machines 


At  right,  a 
new  type  of 
lightning 
rod,  made  of 
numerous 
copper  wires 
woven  into  a 
tight  web 


1"  ■  ^J^i 


Car  rails  wear  quickly  at  a  spot  slightly 
ground  out  by  slippins  wheels,  but  with  this 
portable  grinder  the  rail's  surface  is  quickly 
smoothed  to  the  kvcl  of  the  depression 

Bt-low,  a  machine  which  punches  or  blanks  un- 
cured  rubber  slock  from  t!ie  rubber  calendars, 
and  which  is  to  be  used  lo  manufacture  rub- 
ber shoe  heels,  water  bollles  ond  other  urticlca 


Nothing  is  more  annoying  to 
the  steam  fitter  than  to  have 
a  pipe  wrench  slip  when 
turning  a  pipe.  Above,  a 
large  wrench  which  a  man 
can  trust  to  hold  his  weight 
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A  new  searchlight  has  been 
brought  out  by  Edison  which 
operates  on  a  six-volt  storage 
battery.  Focus  may  be  al- 
tered to  throw  either  a  wide 
or  a  concentrated  beam.  It 
is  extremely  useful  at  fires 

Fighting  Fires  With 
Searchlights 

WHEN  Thomas  A.  Edi- 
son's phonograph  works 
at  Orange,  New  Jersey,  burned 
some  time  ago  and  he  saw 
firemen  confusedly  fighting  the  fiames, 
handicapped  and  blinded  by  the  lack  of 
light,  his  active  mind  grasped  the  oppor- 
tunity to  solve  the  fire  fighting  problem, 
and  as  a  result  we  are  indebted  to  him  for 
the  portable  electric  light  called  by  its 
inventor  the  "sunlight  of  night." 

This  portable  searchlight  consists  of  a 
light,  easily  handled  case  of  indestructi- 
ble steel,  carrying  an  especially  designed 
set  of  Edbon's  storage  cells  and  having 
attached  to  it  a  powerful  electric  light 
with  a  big  projector  and  intensifying  re- 
flector. When  the  battery  is  fully 
charged,  the  lamp  will  project  a  light  of 
6,000  candle  power  for  4.5  hours,  or 
E^OO  candle  power  for  eight  hours.  The 
lamp  and  case  weigh  forty-one  pounds 
and  they  may  be  carried  by  hand  or  at- 
tached to  an  automobile  or  fire-engine. 

The  rays  can  be  focused  upon  one 
spot  to  shed  thousands  of  candle  power  of 
concentrated  light  upon  a  single  window, 
or  the  beams  may  be  quickly  changed  to 


spread  over  a  wide  area.  It 
can  be  used  with  perfect  safety 
in  the  presence  of  gasoline, 
broken  gas  pipes,  chemicals 
and   other   explosive  fumes. 
This  new  light  is  already  find- 
ing a  wide  use,  not  only  in  fire- 
fighting,    but  also  wherever 
light  in  abundance  is  re- 
quired   and    where    it  is 
neither  possible  nor  con- 
venient to  run  service  wires. 
Where   much  guarding  of 
factories  must  be  done,  as 
at  present,  the  lamp  is  like- 
wise of  great  value. 


T 


A  Car  For  Use  Where 
Man-Power  Is  Cheap 

HE  odd  combination  of 
a  man  propelled  vehi- 
cle, with  street  car  rails  is  to 
be  found  in  Otsomiya,  Japan. 

Man-power  being  cheaper, 
in  that  section  of  Japan,  than 
horse-power,  the  street-car 
magnates  of  the  town  do  not 
allow  humane  considerations 
to  interfere  with  their  divi- 
dends. 

The  car  shown  in  the  illus- 
tration has  seats  for  four 
passengers.  The  man  behind  the  car  is 
the  human  motor  that  propels  the  con- 
veyance. 

The  passengers  must  have  true  Oriental 
patience,  because  this  method  of  trans- 
portation cannot  be  exactly  speedy. 


Japanese  street  car  is  propelled  by  a 
coolie's  shoving  one  foot  along  the  ground 
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Firing  a  Cannon  From  a  Cannon 

An  inventor's  ingenious  plan  to  bring 
down  aircraft  flying  at  great  heights 


ONCE  upon  a  time,  so  an  old  fairy 
tale  runs,  a  lunatic  wanted  to  bom- 
bard the  moon.  He  invented  a 
shell  that  was 
in  itself  a 
cannon. 
During  its 
flight,  this 
projectile- 
cannon  would 
discharge  an- 
other shell, 
w  h  i  c  h  w  a  8 
also  a  cannon. 
And  so  by  firing 
successive  cannons 
within  cannons  the 
lunatic  thought  that 
he  might  cover  the  space 
of  260,000  miles  that  sep- 
arates us  from  our  satellite. 

Now  that  cannon  must  be 
fired  at  elusive  aircraft,  this 
ancient  idea  has  been  revived 
in  earnest.    Airplanes  must  be 
fired  at  point  blank,  there  is 
neither  opportunity  nor  time 
to  figure   out   the  exact 
range.  On  the  other  hand, 
the  explosion  of  the  shrap- 
nel-shell is  not  so  easily 
timed.    The  hail  of 
bullets  that  follows 
the  bursting  of 
shrapnel  meets  so  ^ 
much  more  air  re- 


shrapnel,  but  which,  like  that  in  the  fairy 
tale,  is  a  gun  in  itself,  and  a  very 
powerful  Catling  gun  at  that. 

The  projec- 
tile is  pierced 
with  a  dozen 
or  so  of 
rifled  chan- 
nels, each 
constituting 
a  barrel 
loaded  with  a 
regulation 
rifle  cartridge. 
The  inventor 
has  provided 
a  lock  and 
firing  pin  for 
each  hole  and 
a  clock-work 
mechanismto 
fire  simulta- 
neously series 
of  barrels  or 
holes.  This 
mechanism 
seems  a  need- 
1  e  s  s  and 
hardly  feasi- 
ble complica- 
tion. Such  is 
the  concus- 
sion in  a  shell 
when  it  is 
fired  from  a 
gun  that  the 


The  Gun  Within  a  Gun 

A  shrll  like  that  which  Mr.  Graluun 
conceived  can  be  timed  to  dis- 
i  Iwrfii-  its  bullets  efficiently,  far  from 
itv  tarKCt,  unlike  slirapnel.  The  bul- 
let! do  not  lose  in  velocity,  thanks 
to  their  elongated  form  and  their 
rotation.  Their  velocity  is  the  sum 
fif  the-  shell's  velocity  and  their  own. 
Were  it  not  for  the  centrifugal  action 
of  ihr  shell,  they  would  not  scatter. 
The  firing  can  be  timed  so  that  at 
least  one  volley  will  scatter  properly. 


sistance  than  the  shell  itself  that  not  only  shrapnel  balls  must  be  cemented  together, 
is  the  scattering  effect  too  great,  but  the  How  will  clock-work  endure  a  shock  that 
striking  force  is  too  small.  If  by  any  chance    even  solid  balls  cannot  withstand?  The 


the  explosion  be 
scattering  effect 
not  sufllicient  and  the 
airplane  is  not  winged 
as  a  shot-gun  wings  a 
snipe  or  a  quail. 

Andrew  W.  Gra- 
ham meets  this  diffi- 
culty by  inventing  a 
Aell  that  is  not  merely 
an  envelope  to  hold 
bullets  together  for  a 
certain  distance,  as  in 


timed 
is 


too  early,  the 


Firing  pin 


Coil  ip" 


Cartridge 


Kitlcd  barrel 


Gear 


The  ordinary  fuse  used  in  shrapnel  sets  off  the 
charges  of  the  rifled  passages  of  the  shell 


fuse  used  in  shrapnel, 
a  marvel  of  accurate 
mechanism,  adapts 
itself  to  setting  off 
the  charges  of  the 
rifled  passages  of  Mr. 
Graham's  shell.  By 
thus  discarding  the 
clock  mechanism,  the 
barrels  or  rifled  holes 
can  be  made  longer, 
which  means  greater 
accuracy  of  fire. 
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Submarines  to  Foil  Submarines 


The  Germans  showed  us  how  to  meet  the  submarine  menace 
and  we  haven't  learned  the  lesson  they  taught  us  yet! 

By  Simon  Lake,  M.  I.  N.  A. 

(Sfr.  Simon  Lake,  the  author  of  this  artide,  ranks  with  John  P.  Holland  as  a 
pioneer  in  the  development  of  the  suliniflirine.  His  reputation  as  an  invtentor  and 
btiOder  of  submarines  and  his  vast  experience  as  an  advisor  on  submarine  question*  to 

the  United  States  Government  as  well  as  to  the  leading  European  powers cntitlei  the 
following  suggestions  of  his  to  very  serious  consideration. — £ditor.) 


DURING  the  months  of  September 
and  October,  the  German  sub- 
marines sank  only  twenty  vessels  a 
week,  according  to  the  dispatches.  Only 
twenty  ships  per  week!  How  many 
realize  that  this  is  the  equivalent  of  2,808,- 
000  tons  in  a  year,  assuming  that  the 
average  vessel  is  about  2,700  registered 
tons?  We  actually  congratulate  our- 
sdves  tiiat  only  about  three  million  tons  a 
year  are  sent  to  the  bottom  by  a  method 
of  warfare  against  which  the  world  is 
at  present  powerless. 

Despite  the  five  thousand  submarine 
hunting  and  destroying  vessels  which 
Great  Britain  is  reputed  to  have  in  the 
waters  of  the  North  Sea  and  the  north 
Atiantic,  despite  the  nets  strung  across 
narrow  straits,  despite  the  arming  of 
merchant  ships  with  powerful  naval  guns, 
despite  convoying  torpedo  boat  destroy" 
ers,  despite  all  the  experience  gained  in 
two  and  a  half  years  of  submarine  war- 
fare, the  neutral  and  belligerent  seafaring 
powers  of  the  world  are  helpless  to  pro- 
tect their  shipping.  The  best  inventive 
brains  of  two  hemispheres  have  been 
racked  in  the  effort  to  sweep  the  German 
menace  from  the  high  seas.  And  what  is 
the  result.  Onltf  twenty  ships  a  week 
have  been  sunk  on  an  average  in  the 
months  of  September  and  October! 

It  is  obvious  that  this  cannot  go  on  if 
the  United  States  and  her  allies  are  to  win 
the  war.  We  have  decided  that  we  must 
build  ships,  more  ships  and  still  more 
ships—- build  them  faster  than  they  can  be 
destroyed  by  submarines.  To  me,  the 
process  is  like  shoveling  coal  into  a  fiery 
furnace  in  the  vain  hope  that  in  some 
Providential  way  the  fire  will  be  clioked. 
The  public  and  some  of  our  officials  lose 


sight  of  the  fact  that  the  German  fleet  of 
submarines  must  be  increasing  by  leaps 
and  bounds,  probably  at  the  rate  of  about 
one  hundred  and  fifty  vessels  a  year.  If 
the  sinkings  are  fewer  in  number  than 
they  were,  this  is  due  to  the  fact  that  to- 
day merchant  ships,  like  hunted  beastsb 
take  devious  courses. 

It  is  not  likely  that  the  lost  ships  will 
diminish  in  number;  artful  dodging  on 
the  high  seas  has  its  limits.  Any  device 
available  to  a  surface  ship  for  detecting 
and  destroying  submarines  is  equally 
available  to  the  submarine  for  the  detec- 
tion and  destruction  of  the  surface  ship. 
In  such  competition,  the  odds  are  im- 
mensely in  favor  of  the  submarine;  it  has 
the  power  of  becoming  invisible  at  will, 
while  the  surface  ship  is  always  visible  and 
therefore  vulnerable.  The  nets,  shields 
and  protective  walls,  with  which  one  das* 
of  inventors  would  surround  a  surface 
ship,  are  u.seles.s.  They  slow  down  the 
speed  so  that  the  ship  becomes  an  easy 
prey  for  mines  planted  ahead  by  a  sub- 
marine. I  am  convinced,  moreover,  that 
no  object  can  be  made  to  float  on  the 
surface  of  the  sea  that  cannot  be  de- 
stroyed by  the  U-boat.  I  do  not  believe 
that  any  way  will  be  found  which  will 
make  travel  safe  for  surface  ships  until  a 
method  of  seeing  through  the  water  for 
distances  of  seversl  miles  has  been  per-' 
fected,  so  that  submarines  can  fight  eech* 
other  beneath  the  surface.  . 

When  the  Germans  sent  the  Deutschland 
to  the  United  States,  they  taught  us  a 
lesson  which  we  have  failed  to  learn. 
Here  is  a  ship  which  made  two  successful 
voyages  to  the  United  States  under  condi- 
tions that  were  the  severest  that  could  be 
imagined  for  a  bdligoent  eaigo-earrier. 
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Loading  a  Lake  Double-Hulled  Cargo- Carrying  Submarine 


In  Mr.  Lake'*  opinion,  tbe  cargo-carrying  submarine  of  low  if>f^i\  is  the  only  tytjo  <>f  vv>«<-l  wliich  can  escape 
tJae  German  U-lxnt.  Sh«  has  low  visibility  and  is  able  to  disappc.ir.  Shn  h.i!)  .ill  the  Qu.-\litie5  possc^m^d  by 
h«r  raemy.  She  may  beat  him  at  his  own  Kamc.  Mr.  Lalcp  m^iinijin?  that  "vr>vsrls  of  the  ordinary  ty[ic 
win  in  no  way  suffice  to  meet  the  great  problem  which  today  confronts  tliv  (tctn(»-r.iiiL  tutionn  of  the  carili. 
They  mu«t  and  will  eventually  come  to  the  point  where  they  will  adopt  the  '<iibmatini-  ti>  bfjt  the  subnwtine" 
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Position  No  5 

Lusilania  type  surface 
5hip,top  of  smoke  stack 
100  Ft  above  water 


Position  No  4 
Merchant  Iramp 
surface  ship;  top 
of  smoke  stack 
40  Ft  above  water 


Position  NoG 

Sr  rke  appears  200  Ft 
above  water 

How  the  Submarine  Takes  Advantage  of  Her  Low-Lying  Hull 


This  diagram.  »h<iw>i  I  he  comparative  \-islbility 
of  vcawU  when  seen  frDtn  a  military  submarine 
and  |{ivc9  the  dietancea  at  which  the  various  parts 
of  a  large  ocean  steamer  «uch  as  the  MauretanLi. 
with  smokc-«tacka  extending  one  hundre<l  feet 
above  the  surface  of  the  sea.  would  be  Wsible  to  a 
distant  observer  fifteen  feet  above  the  surface. 
Asoumc  that  the  Mauretania  is  making  her  maxi- 
mum speed  of  about  twenty-five  knots.  By  re- 
ferring to  the  diagram  it  is  seen  that  her  upper 
wwrks  become  visible  al>ovr  the  horizon  at  a  dis- 
tance of  eighteen  and  three-eiRhth  miles  from  the 
periscope  of  the  submarine.    By  using  his  range 


and  direction  finder,  the  submarine  commander 
can  determine  the  course  of  the  ves!<el  and  figure 
out  just  when  and  where  he  can  intercept  her 
(position  No.  5).  In  the  case  of  a  -Mow  tramp,  the 
smoke  from  the  stack  will  first  betray  her  approach. 
Her  smokestacks  are  probably  not  over  forty  feet 
above  the  water  level;  therefore,  if  she  were  rnakine 
the  same  course  tis  the  high-speed  ship,  it  would 
be  observed  by  referring  to  iiosiiion  No.  4  and  the 
data  there  given,  that  the  submarine  at  a  speed  of 
ten  knots  has  more  time  to  gel  nearer  the  course  of 
the  approaching  ship  and  can  liave  more  time  to 
calculate  the  enemy's  speed  of  approach  and 


She  eluded  not  only  the  hundreds  of 
vessels  which  swarm  in  the  waters  sur- 
rounding Great  Britain  and  which  are 
constantly  on  the  watch  for  submarines, 
not  only  the  seaplanes  and  dirigibles 
which  patrol  the  British  coast,  but  also 
the  British  cruisers  on  the  Atlantic  sea- 
board of  the  United  States.  No  vessel 
spoke  her  on  the  way.    She  entered 


Baltimore  and  New  London  ^^^th  dra- 
matic unexpectedness,  unloaded  her  coal- 
tar  dyes,  shipped  a  new  cargo  of  nickel 
and  other  German  necessities,  and  calmly 
sailed  for  home. 

In  my  judgment  the  only  way  in  which 
we  can  thwart  the  submarine,  the  only 
way  in  which  we  can  continue  to  send 
much-needed  fuel,  food  and  supplies  to 
our  Allies  is  the  construction  of  large 
merchant  submarines  like  the  Deutsch- 


-y.  .._ 


inttrc«pt'or> 


D  X  9>4  Ti  poiitton  Ha  i 
U190  aubmaiicx. 
SpttA  u  Knot} 


ing  Submarine  Can  Cross  the  Atlantic  Ocean 

'■-'■  ■>.  (or  instancr.  -tho  submarine  freighter  is 
r  she  )u»8  the  abthty  to  submcrgr  in  less 
•  minuteii.    Morern'er,  it  is  hardly  lilceiy 
will  be  .^ttacketl  without  warning  for  few 
'!  he  a  friendly  miliLar>-  iuhmarinr.  When 
1.  she  could  naxi^te  entirely  on  the 
a  freeboard  of  fifteen  feet,  in  which 
i.E.  'H  ^uc  can  make  a  speed  of  ele\-en  knots  mm 
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25  Miles 


18  J  Miles 


14  Miles 


Miles 


6  Miles 


Position  No  3   Position  No  2 
Cari^o -'jubma  .iCa^qci  subma- 
rine bridge'"  rme  bridge 
15  Ft  above     5  Ft  above 
water  viater 


— %~ 

Position  No  I 
Carqo  subz- 
marine  per- 
iscope IS  Ft 
Above  water 


Horizon  5^  Mites 


II- 

01  o 


Mi 


iiiary  submarine 
lyinq  \u  wait  for  approacn- 
iDQ  vessebj  periscope  15  Ft. 
atttve  water  SuMieriQed 
speed  -10  knots 


aad  Keeps  the  Big  Ship  in  View  While  She  Is  Herself  Unseen 


direct  oonrae  than  if  ibe  were  intercept  ing  a  iaat 
MaaRCaaiB.  AMume  that  this  approadiiBg  ■low 
craft  had  no  aolid  opaque  portion  extcadiaf 
fifteen  feet  above  the  surface  of  tlie  water,  at 
im  the  ca»e  of  the  cargo  'Submarine  shown  in  posi- 
tion 3.  She  would  (lass  thr  waitiriR  siihmarine 
Ijckjw  the  tiDriron.  and  Ihr  iiUc-rvcninK  r^iurid  of  the 
•ea  surface  would  prevent  the  submarine  from 
•eeinc  her.  She  would  pass  by  unseen  and  in 
aafety.  In  the  various  positions  here  shown,  the 
•aboMriae  is  aanuacd  to  have  a  submerged  speed 
o(  tea  kaoU.  It  is  evident  that  pfacticaUy  one 
Mf  cty  woidd  be  tccund*  oould 


cario-Garrying  submarines  cross  the  ocean  and 
RiBua  iovUne  dnriaa  tlie  entire  journey.  Thia  i% 
of  ooone.  faapoMlble,  feccanse  there  is  no  meana  of 

supplying  sufficient  power  for  Ions  under-water 
voy.ises  without  drawing  on  the  upper  air.  But 
the  diagram  shows  that  a  cargo-carrying  sub- 
marine running  awash,  with  her  prriscuitc  and 
air-intakes  alone  above  the  water  line,  may  ap- 
proach within  about  five  and  three-quarter  miles  of 
any  waiUng  military  submarine  without  danger 
of  bdag  mob;  for  ker  betraying  wak*  would 
bt  tu,  far  bdow  tbe  borixon  of  the  Boot 
watcbfaU  ruthless  eneny  submarine  afloat. 


land.  I  can  see  no  sense  in  buil^llK 
million  dollar  ships,  loading  them  with 
several  million  dollars  worth  of  cargo  and 
sending  them  out  to  be  lacrifioed,  when 
absolute  immunity  from  attack  can  be 
secured  at  an  additional  first  cost  of  not 
ovw  two  hundred  and  fifty  thousand 
doUsrs  per  ship,  or  about  cicht  |»er  cent  of 
the  value  of  the  ship  and  cargo  (less  than 
the  present  immense  insurance  rate  on  one 
voyage  to  England).  For  a  supposedly 
teventive  and  progrnBrive  peopk^  we  tie 


AmsffanQW 


Ar«t  of  pouiMc 
intercept  icn 


ur^o  >ubm«rin«. 

5^ed  to  Krci'^ 


^  f- 

tiSf  ism  p«lali«n  I 


CSffO  submaxr^ 


Without  Danger  of  Being  Torpedoed 

in  position  No.  J.  This  increases  the  danger  area 
to  aboat  tbfce  kiiMlrcd  aad  Itairty  oqaua  arilea, 
aboot  three  tiaKo  tbe  duucr  ai«t  SwwB  ia  porilioa 
NOi  I.  But  as  the  area  to  be  oomed  by  tbe  sllilarjr 
■riaaarlae  on  the  high  seas  forfima  faod  Is  alto 
much  greater,  the  real  danger  would  be  proper- 
tiooatrjy  IcM  than  the  lower  visibility  in  a  more 
Ibkfelr  iofcoted  aoac  might  lead  one  to  suppose. 


eurioualy  prejudiced.  Here  are  the  Ger> 
mans  with  their  reputation  for  stolidity 
and  slow-thinking  successfully  attacking 
very  much  the  same  problem  with  a 
boldness  and  an  imagination  whidk  they 
themselves  attribute  to  Americans.  And 
we — we  seem  to  be  paralyzed  by  a  con- 
lervatlem  inherited  from  our  English 
ancestors. 

The  truth  is  that  the  submarine  is  a 
mystery  to  our  shipping  men.  It  takes  a 
comMnatlon  of  liberal-roindednees  and 
special  knowledge  to  set  a  fleet 
of  merchant  submarines  afloat. 
Despite  the  example  of  the 
DetUBMind,  despite  the  etuur- 
mous  profits  which  that  ves- 
sel admittedly  made  for  her 
ownem,  we  still  go  on  building 
surface  ships,  many  of  which 
must  inevitably  succumb  to 
German  submarines. 

When  our  shipping  men  and 
our  naval  authorities  realise 
the  importance  of  invisibility  and  learn 
that  the  submarine  is  the  least  visible  of 
all  vessels,  perhaps  the  rational  solution 
of  the  problem  here  advocated  will  be 
attempted.  The  only  effort  at  present 
used   to  secure  invisibility  is  to  be 
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found  in  the  use  of  the  smoke  screens  ad- 
vocated by  the  Government.  Smoke  b 
exactly  what  the  German  submarine  com- 
mander is  looking  for.  The  sea  captain 
obliges  him  by  throwing  overboard  a 
fuming  box  made  according  to  Govern- 
ment specifications.  The  submarine  sub- 
merges in  advance  of  the  smoke,  rises 
within  the  smoke  pall,  gages  the  distance 
of  the  surface  vessel  with  her  several 
detectors  and  then  plants  one  or  more 
torpedoes  successfully.  Over  fifty  per 
cent  of  the  vessels  attacked  are  sunk. 
The  smoke  even  hides  the  wake  of  the 
torpedo  itself;  it  removes  the  only  chance 
to  escape  which  the  vessel  might  have. 

I  have  illustrated  this  article  with  a  few 
diagrams  showing  the  advantage  of 
various  types  of  vessels  in  evading  the 
submarine.  The  captions  beneath  the 
diagrams  vnW  explain  the  points  illus- 
trated. Here,  it  may  be  stated  as  a 
general  principle,  that  visibility  and  speed 
depend  upon  elevation  above  water-level. 
When  the  sun  or  moon  sinks  beneath  the 
horizon  they  cannot  be  seen.  Neither  can 
anything  else  be  seen  which  is  below  the 
horizon.  Such  is  the  curvature  of  the 
earth  that  a  hill  of  water  intervenes. 

It  is  obvious  that  absolute  safety  could 
be  attained  if  a  submarine  cargo-carrier 
could  travel  entirely  under  water.  That 
is  at  present  impossible  for  good  technical 
reasons.  But  a  cargo-carrying  submarine 
running  awash,  with  her  periscope  and 
air-intakes  just  above  the  waterline  may 
approach  within  about  five  and  three- 
quarter  miles  of  any  waiting  military  sub- 
marine \\ithout  danger  of  being  seen. 
Her  wake  would  be  below  the  horizon. 
Such  cargo-carrying  submarines  can  be 
built  and  can  cross  the  Atlantic  Ocean  in 
this  condition,  at  a  speed  of  about  ten 
knots.  If  a  sharp  lookout  is  maintained, 
they  have  as  much  chance  of  seeing  a 
German  submarine  as  the  German  sub- 


marine has  of  seeing  them.    By  the  ai>- 
plication  of  certain  tried  devices,  which  I 
do  not  feel  it  proper  to  divulge  at  this 
time,  but  which  are  within  the  knowledge 
of  our  Government  authorities,  in  my 
opinion,  the  range  of  visibility  can  be  re- 
duced to  less  than  one  mile.    The  cargo- 
carrier  can  become  entirely  in\isible  by- 
submerging.    If  she  travels  \^ith  a  free- 
board of  five  feet,  she  will  become  \isible 
to  a  German  submarine  when  she  ap- 
proaches within  eight   miles."  In  two 
minutes,  she  can  dive  under  water.    It  is 
hardly  likely  that  she  will  be  attacked 
without  warning  lest  she  be  a  friendly- 
submarine.    She  will  be  warned  by  wire- 
less, sound,  or  other  signals  used  by  Ger- 
man submarines  to  communicate  \^ith  one 
another.    Her  one  business  is  to  deUver 
her  cargo  and  not  to  communicate  with  or 
expose  herself  to  either  friend  or  foe. 
When  far  from  land,  she  can  follow  the 
Deutschland' 8    example    by  navigating 
entirely  on  the  surface  with  a  freeboard  of 
fifteen  feet.    In  that  condition,  she  can 
make  a  speed  of  eleven  knots  without  th*» 
slightest  difficulty. 

Sooner  or  later  it  will  be  recognized 
that  the  Germans  are  carrying  on  their 
submarine  campaign,  not  in  a  haphazard 
fashion,  but  systematically.  Every  ship 
sighted  by  a  submarine  is  a  marked  craft. 
Even  if  she  is  the  fastest  vessel  afloat,  she 
may  speed  unwittingly  into  a  trap  set  for 
her  by  wireless.  If  she  cannot  disappear, 
she  has  no  real  ability  to  escape.  On  the 
other  hand,  the  cargo-carrying  submarine 
of  low  speed  has  both  these  advantages. 
She  has  low  visibility  and  she  can  sub- 
merge quickly  By  the  simple  expedient 
of  descending  beneath  the  waves,  she  be- 
comes invulnerable  She  has  the  most 
valuable  attribute  possessed  by  her  enemy, 
that  of  becoming  invisible.  You  cannot 
successfully  attack  a  ship  whose  location 
is  unknown. 


A  Lake  Submarine  Cargo  Carrier 

It  carrien  7500  torw  drad  weiRht  of  cargo  and  can  siafcly  l>c  navi|{at«d  to  depths  of  three  hundred  feet. 
By  rllminatlnK  the  top  hamper  and  deck  houw  used  on  ordinary  aurface  vessels,  the  hull  weights  of  such 
a  euhniarlne  are  only  slightly  in  exccu  of  tltc  hull  weights  of  a  box^diaped.  surface.  caryo-carTying  ship. 


Popular  Science  Monthly 


247 


Below:  The 
parts  of  the 
transmitter. 
Simple  con 
strut  tion  is 
p)ossiblc  since 
outside 
framework  is 
unnecessary 

Electrodes  mount- 
ed directly  on 
diaphragm  Car- 
bon granule*^ 
are  between 


The  girl  is  holding  the 
bare  diaphragm  in  her 
hand  and  easily  carry- 
ing on  a  conversation 


Mi«  disc 


leed  in  wire 


a' 

Cowr  cap 
Carbon 
granules' 


31 


I 


■working  partaj*  ' 
in  this  recess 


II 


At  Last!  A  Noise- 
less Telephone 

TRANS- 
MITTER ' 
inventions  there 
have  been  with- 
out end,  but  one 
which  promises 
to  dispose  of  side  tones  is  being  put  out 
by  a  Chicago  company.  Side  tones  are 
troublesome  hums,  rattles,  jars,  and  vi- 
brations which  make  it  impossible  for  a 
person  to  carry  on  an  uninterrupted 
conversation.  The  principal  cause  for 
the  presence  of  these 
extraneous  noises  is 
the  fact  that  the 
whole  outer  case  of 
the  transmitter  is 
receiving  the  sound 
vibrations;  and,  since  the 
inner  parts  of  the  instru- 
ment are  all  held  and 
trussed  in  place  by  cross- 
pieces  fastened  to  this  case, 
the  result  is  an  interclashing 
of  noises  which  cannot  help 
but  interfere  with  conversation.  Every 
piece  of  metal — or  object,  has  its  own 
natural  period  of  vibration;  that  is,  it 
is  peculiarly  susceptible  to  certain  sound 
pitches,  or  other  vibratory  disturbance, 
and  thus  it  responds  readily  when 
these  pitches  are  reached.  Sensitive 
as  a  transmitter  is»  it  takes  notice  of  all 
these  vibrations. 


The  instrument  can 
be  submerged  in  water 
and  it  will  still  work, 
as    illustrated  above 

The  Chicago  inven- 
tion would  gft  around 
these  (liHioultics  hy  at- 
tachingt  he  working  parts 
of  a  transmitter  to  the 
diaphragm  ithat  round  disk  you 
talk  against),  leaving  the  case  free. 
The  parts  are  small,  and  consist  of 
the  usual  carbon  granules  between 
two  disks.  Aside  from  being  free  from 
side  tone,  the  new  transmitter  is  said  to 
be  remarkably  sensitive.  It  can  be  sub- 
merged in  water  without  in  the  least  in- 
terfering with  the  conversation. 


Even   Milk   Bottle  Openers  Are 
Problems  in  Mechanics 

A MILK-BOTTLE  opener  which  does 
not  spill  the  milk,  has  been  invented 
by  Oscar  Frank,  of  Cleveland,  Ohio. 
The  sharp  pointed  prong  juts  out  at 
an  acute  angle  from  a  little  flat  bar. 
When  the  prong  pierces  the  cap,  it 
does  so  in  an  almost 
horizontal  direction. 
The  cap  is  thus  pressed 
against  the    side  of 
the  bottle    and  not 
toward   the  bottom. 
The  lift  of  the  cap 
meanwhile  takes 
place  as  it  slides  up 
the    incline    of  the 
prong,  and  the  con- 
tents of  the  bottle  are 
not  spilled  on  the  hand. 


The  opener  is 
worked  sideways 
and  no  milk  is  spill- 
ed from  the  bottle 
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A  New  Portable  Electric  Light  for      How  One  Man  Can  Both  Tow  and 


Manhole  Work 

NO  longer  will  it  be  necessary  for 
workers  in  sewer,  telephone  or  elec- 
tric conduit  manholes  to  grope  their  way 
in  the  darkness 
or  to  burn  their 
fingers  with  the 
exposed  flames  of 
candles  or  kero- 
sene lamps.  A 
large  Eastern  elec- 
tric concern  has 
just  brought  out  a 
portable  lighting 
outfit  which 
weighs  only  forty 
pounds  and  which 
is  provided  with 
two  twelve  candle 
power  lamps 
which  can  be 
lighted  at  the 
same  time  for  ten 
consecutive  hours. 

The  contrivance 
consists  of  a  small 
metal  case  inside  of  which  is  fitted  a  little 
five-cell  storage  battery  which  can  be 
allowed  to  stand  idle  indefinitely  in  any 
condition  of  charge  or  discharge.  Both 
of  the  electric  bulbs  are  on  long  cables 
and  are  provided 
with  wire  guards 
and  metal  shields 
to  concentrate  the 
light  on  the  work 
being  done. 


Using  the  portable  lighting  outfit,  which 
weighs  only  forty  pounds,  for  manhole  work 


Steer  a  Disabled  Automobile 

ANEW  draw-bar  towing  device  en- 
ables one  man  to  both  tow  and 
steer    a    disabled    automobile    to  the 

nearest  garage  for 
repairs.  The  unit 
is  designed  par- 
ticularly for  use 
in  connection  with 
Ford  automobiles. 
It  consists  of  a 
hinged  two-part 
rod  which  is  at- 
tached to  the  rear 
axle  of  the  toiling 
vehicle  by  means 
of  a  chain,  and  to 
the  front  axle  of 
the  damaged  car 
by  means  of  a 
special  clamp  and 
set  screw.  The 
rearmost  part  of 
the  rod,  made  of  a 
flat  bar,  differs 
from  other  types 
of  towing  units  in  that  it  extends  back 
of  the  axle  of  the  towed  vehicle  and  is  at- 
tached to  the  cross  rod  of  the 
/  car's  steering  linkage. 

'      Evidently  the  draw-bar  rod 
tends  to  turn  the  front  wheels  of 
the  towed  vehicle 
as  the  towing 
vehicle   turns  a 
corner  and  the  di- 
rection of 
the  pull 
on  the 
bar  is 
rhanged. 


In  center  above: 
The  tow-bar  col- 
lapsed to  fit  into 
the  tool  box. 
Directly  above: 
The  tow  bar  in  use 


Cross -rod  of 
steering  linKaqe 
pivoted  here 


Joint 


E3sy  chain 
hook 


Front  axle  of 
-damaged  car 


At  left:  The  rear 
part  of  the  bar 
pivots  about  the 
clamp  over  the 
front  axle  of  the 
damaged  vehicle 
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Cleaning  Five  Hundred  Black- 
board Erasers  at  a  Time 

EVERY  school  teacher  knows 
how  difficult  it  is  to  keep  the 
blackboard  erasers  clean,  and  to 
prevent  chalk  dust  from  being 
thrown  out  into  the  air  of  the 
fchool-room,  where  it  must  be 
breathed  by  the  pupils.  To  rem- 
edy this,  a  machine  has  been  in- 
vented which  cleans  five  hundred 
erasers  without  throwing  dust 
into  your  eyes  and  nose. 

It  consists  of  a  revolving  drum 
of  heavy  wire  netting  or  perfo- 
rated iron,  inclosed  in  an  outer 
casing.    The  erasers  are  placed  in 
the  drum,  which,  as  it  revolves  slowly, 
bumps  them  about  and  extracts  the  dust. 
At  the  same  time,  a  rapidly  revolving  fan 
draws  a  current  of  air  over  the  erasers, 
causing  the  chalk  dust  to  be  gathered  up 
and  wafted  away  through  a  pipe  opening 
into  a  chimney  or  convenient  ventilating 
tiue.    The  machine  is  run  by  a  motor.  It 
not  only  cleans  the  erasers  thoroughly,  but 
keeps  the  felt  in  excellent  condition.  A 
machine,  similar  to  the  one  shown,  works 
by  a  handle  and  crank.    It  cleans  one 
hundred  erasers  at  a  time. 


When  th«  chalk  dust  is  shaken  from  the  erasers, 
it  ia  drawn  off  throuch  a  ventilating  flue 


Hooking  eels  through  the  ice.  It  is  not  as  easy  as  it  looks. 
Try  it  some  winter's  day  and  you  will  be  convinced 

You  Don't  Spear  Eels  in  Winter— 
You  Hook  'Em 

SPEARING  eels  at  night  under  the 
glare  of  a  lantern  or  pot  of  fire 
fastened  over  the  water  to  the  bow  of  a 
boat,  is  an  enjoyable  summer  and  winter 
sport.  In  summer,  eels  are  jabbed  with  a 
three-barbed  spear.  In  winter  they  are 
taken  with  an  eight-tined  hook.  It  takes 
about  ten  times  as  much  labor  and  pa- 
tience to  hook  an  eel  through  the  ice  as  it 
does  to  jab  one  through 
~  the  open  water.    Try  it 

some  cold  winter's  day 
and  you  will  be  con- 
vinced. 

After   the   hole  has 
been  cut  or  dug  through 
the  ice,  the  eel  hunters 
stand  ready  with  their 
poles,  waiting  for  their 
prey  to  come  to  the  top. 
But  the  eels  are  not  so 
anxious  to  come  to  the 
consequently  the  hunters 
to  reach  down  into  the 
I  to  hook  any  curious  victim 
unwarily  wriggle  along  to  its 


.As  :i  rule,  the  poles  are  held  stationary 
imtil  an  eel  swims  a  few  inches  al)ove 
the  hooks.  When  the  hunter  has 
gaged  the  distance  correctly,  he  gives  a 
(|uick  ujjuard  movement  to  his  pole 
and  the  fcl  is  impaled  and  held  fast, 
nurini?  the  winter  nij'hts,  strange  to 
say,  eels  remain  at  the  bottom  of  an 
ice-covered  stream. 


The  Single-Track  Hanging  Railway 


It  saves  money  in  building  and 
it  uses  the  middle  of  the  street 


THE  airplane  and  the  submarine 
were  born  years  ago.  In  their 
early  youth  they  were  unable  to 
prove  how  powerful  they  would  be  in  later 
years,  and  most  people  scorned  their 
promise  for  the 
future.  Inverted 
railways,  so 
called,  because 
the  cars  hang 
from  the  rails, 
must  fight  the 
same  battle  for 
re  c  o  g  n  i  t  i  on. 
There  are  still 
many  people  who 
ridicule  this  type 
of  railway,  even 
though  a  suc- 
cessful one  has 
long  been  in  op- 
eration between 
the  three  German  manufacturing  towns, 
Vohwinkel,  Elberfeld,  and  Barmen. 

A  railway  somewhat  similar  to  the  Ger- 
man one  has  been  proposed  by  J.  B. 
Strauss  of  Detroit.  This  inverted  rail- 
way has  been  suggested  for  use  in  our 
large  crowded  cities  where  traffic  condi- 
tions are  bad.  Of  the 
many  advantages 
claimed  for  this  sys- 
tem, the  most  impor- 
tant are  the  reduction 
of  space  occupied,  of 
noise  and  of  danger. 

A  general  idea  of 
the  Strauss  system  is 
presented  in  the  il- 
lustration. Here  it 
will  be  seen  that  a 
central  column  sup- 
ports the  entire  struc- 
ture. Traffic  condi- 
tions on  the  street 
below  would  surely  be 
better  with  this  single 
type  of  column  than 
they  are  now  with  the 
two  column  system 
for,  with  our  "keep  to 


The  inverted  railway.  Central  columns  filled 
with  concrete,  support  the   entire  structure 


The  system  is 
constructed 
so  that  de- 
railment is 
impossible. 
Guideway  s 
prevent  the 
car  from 
5  w  a  y  i  n  g 


the  right"  regulations,  the  center  of  the 
street  is  not  much  used. 

Many  ways  are  suggested  by  which  the 
customary  noise  of  an  approaching  train 
on  an  elevated  railway  may  be  eliminated. 

Since  the  driving 
mechanism  is 
above  the  train, 
it  can  be  easily 
enclosed.  The 
way  in  which  the 
car  is  supported 
makes  the  use  of 
ordinary  ties  un- 
necessary. The 
supporting  posts 
are   filled  with 
concrete. 

Since  the  de- 
sire for  self-pres- 
ervation is  very 
strong  within  us, 
we  naturally  feel  that  the  safety  of  such  a 
railway  is  really  the  prime  factor.  In 
regard  to  this,  we  may  be  sure  that  derail- 
ment is  impos.sible.  As  the  rail  b  en- 
closed, snow  and  sleet  cannot  affect  it. 
The  system  is  so  constructed  that  the 
car  cannot  fall.    Shoes  at  the  sides  and 

bottom  of  the  car  ride 
on  a  guide  rail  in 
order  to  prevent  the 
car  from  swaying. 

In  comparing  this 
proposed  system  with 
the  successful  one  in 
Germany,  we  find 
only  two  noticeable 
differences:      one  is 
that  springs  instead  of 
a  guide  rail  prevent 
the  car  from  swaying;  the  other  is 
that  the  support  which  holds  the 
car  is  of  the  double  column  type  in 
the  German  railway.    A  very  gen- 
eral idea  of  this  is  here  shown.  One 
is  the  type  of  support  used  over 
water,  and  the  other  the  type  used 
on  land.  Since  these  difference 
unimportant,  the  Strauss 
may  meet  with  success. 
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Making  the  Desert  Bloom 
like  a  Flower-Garden 

SAMUEL  LIPPERT, 
veteran  inventor  of 
Cleveland,  Ohio,  Elites  ua 
that  he  has  developed  a 
pump  which  he  thinks  some 
day  uill  perform  no  less 
a  feat  than  to  make  the 
Sahara  desert  a  flower  gar- 
den! Pumping  water,  he 
reminds  us,  has  been  a  seri- 
ous question  ever  since 
Biblical  days  when  Jacob's 
well  was  drilled. 

Lippert  proposes  to  use 
"the  free  energy  of  the  air." 
Not  any  other  free  energy, 
however,  than  that  of  the  wind.  Even  the 
sporadic  winds  of  the  Greatest  Desert  can 
operate  his  pump,  since  it  is  rotary  and  is 
self-checking.  A  vertical  shaft,  leading  from 
the  mill  vanes  down  to  within  a  score  of 
feet  of  the  deeply-buried  stream,  rotates  a 
set  of  screws  fitting  tightly  against  the 
inside  of  the  pump  casing.  A  corkscrew 
action  is  produced,  and  the  water  is 
sucked  up  the  first  twenty  feet  of  the 
distance.  All  the  rest  of  the  journey,  the 
water  is  simply  screwed  up. 


The  rotary 
pump  for  tap- 
ping deep  un- 
derground 
streams.  It 
is  driven  by 
a  windmill 


One  man  working  at  this  machine  can  punch  over  four 
thousand  holes  in  heavy  plate  during  a  nine  hour  day 


Punching  Holes  in  Steel  Plates — 
A  Machine  Used  by  Shipbuilders 

PUNCHING  more  than  four  thousand 
holes  in  heavy  plates  during  a  nine 
hour  working  day  is  a  modern  accom- 
plishment. It  could  not  have  been  done 
80  recently  as  a  year  or  two  ago.  Plates  for 
building  ships  must  have  many  holes  so 
that  they  can  be  riveted  together  into  a 
finished  vessel.  The  great  expansion  in 
steel  shipbuilding  industries  has  made  the 
rapid  handling  of  plates  at  punching 
machines  a  real  necessity.  The  plate 
punch  roller  shown  in  the  illustration  has 
made  this  rapid  handling  possible,  and  it 
is  in  use  in  many  of  the  new  plate  shops. 
The  plate  is  laid  on  the  table  and  the 
operator,  from  his  seat, 
moves  the  table  back- 
ward and  forward  with 
the  aid  of  an  operating 
lever  at  his  right  hand. 
At  his  left  hand  is 
another  lever,  which  can 
be  operated  to  move  the 
plate  sideways,  thereby 
placing  it  in  the  desired 
position  for  punching. 
The  punch  is  controlled 
by  a  foot  lever. 

Plates  from  one-quar- 
ter to  one-eighth  of  an 
inch  thick,  and  up  to 
thirty  by  eight  feet  in 
size  are  handled.  The 
tables  are  built  with 
roller  bearings. 


The  inventor  holding  a  small 
model  of  his  rotary  pump 
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Another  Use  for  Tree  Roots. 

Fence  of  Them 


Make  a 


TT  THAT  shall  be  done  with  tree  roots 
VV  after  they  have  been  dug  or  dyna- 
mited from  the  soil  to  prepare  it  for  the 
plow?  The  an- 
swer is  given 
by  a  farmer 
who  lives  in  a 
western  state 
where  the 
barbed-  wire 
fence  is  in  gen- 
eral use.  Gath- 
ering several 
hundred  tree 
roots,  he  trans- 
ported them  to 
his  farm  and 
there  arranged  them  to  take  the  place  of 
the  usual  wire  fence. 

There  are  hundreds  of  miles  of  fences  in 
the  far  West  which  serve  merely  to  indi- 
cate the  dividing  lines  between  adjacent 
ranches.  Discarded  tree  root*  answer  the 
purpose  as  well  as  wire.    As  a  rule  they 


Roots  of  tree*  arranged  to  serve  as  a  fence.  They 
answer  most  of  the  purposes  of  barbed  wire 


gate  or  opening  is  set  to  spread  the 
stone  uniformly  over  any  desired  width, 
obviating  the  necessity  of  hauling  stone 
from  one  point  to  another,  either  to  trim 
off  the  high  spots  or  to  fill  in  the  de- 
pressions.  The  spreader  consists  of  a  box 

with  slanting 
sides  and  a  rear 
gate  set  to  any 
desired  open- 
ing. The  box  is 
attached  to  the 
rear  end  of  a 
wagon  or  truck, 
as  shown  below. 

By  var>4ng 
the  speed  of  the 
vehicle  and  the 
size  of  the 
opening  in  the 
gate,  any  desired  depth  of  stone  is  spread 
automatically  without  any  hand  labor. 

Where  the  roadway  is  so  narrow  that 
the  stone  can  be  spread  while  the  vehicle 
is  running  in  one  direction  only,  a  V^- 
shaped  spreader-board  may  be  employed, 
as  shown,  to  distribute  the  stone  evenly 


are  never  used  for  fire  wood,  principally  over  the  entire  width  of  the  roadway, 
because  they  are  hard  to  saw  into  stove  When  a  second  and  narrower  layer  of  fine 
lengths.     Furthermore,  they  require  a    stone  is  wanted  on  a  road  already  covered 


long  time  to  dry. 

When  arranged  in 
a  straight  line  to  serve 
us  a  fence,  the  trunk 
tMuls  of  the  roots  are 
placed  facingthedirec- 
tii)n  of  the  strongest 
pr«>vuiling  winds.  In 
thlH  position  the  roots 
rvM  most  securely  on 
ihe  ground  and  the 
prongM  act  as  efficient 
iincluirs. 


Cost  of  Placing  Road- 
way Stone  Reduced  by 
Simple  Spreader 

IT'S  expensive  to  distribute 
cruHhe<l  atone  for  road 
roMHt  ruction  work.  That's 
why  the  simple  box-spreader 
shown  in  the  photograph 
was  invented. 

The  spreader  is  attached 
to  any  type  of  wagon  or 
motor    truck.      The  rear 


with  a  coarse  layer,  the 
V-shaped  spreader-board 
is  used.  It  not  only  does 
the  work  better  than  it 
could  be  done  by  laborers 
but  it  saves  much  time 
and  expense. 


In  circle:  How  the  stone  is  spread  uniformly.  Above: 
The  spreader  used  in  connection  with  a  motor  truck 
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This  Worm-driven  Jack  They  Ate  the  Church 
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Hungry  and  So 


THE  automobile 
jack,  shown  in 
the  accompanying  il- 
lustration, was  origi- 
nally  developed  for 
lifting    freight  car 
trucks  for  the  replace- 
ment of  bearings.  It 
is  the  first  of  its  type 
to  employ  a  worm 
driving  member. 
The  jack  is  char- 
acterized by 
two  main 
features, 
the  greater 
and  more 
uniform 
power  ap- 
plication 
sec  u  r  e  d 
through  the 
Uiie  of  the 
worm  gears 
instead  of 
ordinary 

toothed  pinions,  and  a  collapsible,  univer- 
sal-ended handle  by  means  of  which  it  may 
be  placed  under  the  car  axle  so  that  the 
car  may  be  lifted  i*ithout 
making  the  operator  get 
out  and  get  under.  This 
is  in  part  made  possible 
by  the  great  power  se- 
cured through  the  worm 
gear  and  worm  wheel 
reduction. 

The  jack  has  no 
springs,  pawls  or  ratchets 
and  is  operated  through 
only  four  working  parts, 
a  central  rack,  a  set  of 
two  worm  wheels,  two 
worm  gears  on  the  same 
shaft  to  drive  the  wheels 
and  two  smaller  pinions, 
placed  one  on  the  back 
of  each  wheel.  Since  the 
worm  gears  are  integral 
on  the  same  shaft,  power 
is  applied  evenly  to  each 
ade  of  the  central  rack, 
pnng  an  easy  and  imi- 
/orm  lifting  motion. 


The  collapsible  handle  is 
three  feet  long  and  has 
two  joints  so  that  it  can  be 
folded  up  and  placed  in 
the  tool-box.  The  handle 
is  attached  to  the  worm 
shaft  of  the  jack  by 
means  of  a  universal  joint 


IN  the  Hudson  Bay 
country,  where  the 
dogs  are  half  wolves,  a 
band  of  these  fam- 
ished animals  actually 
ale  up  a  church.  The 
Kskimo  Christians 
had  built  a  tiny 
cha{)el,  to  hold  twenty 
people.  But  the  poor 
converts  did 
not  long  en- 
joy the  little 
church,  of  which 
they  were  so 
pathetically 
proud.  The 
building  was  of 
whalebone,  an 
ediblesubstance, 
and  one  Sunday, 
the  pagan  dogs 
ate  every  mor- 
sel of  the  sacred 
edifice. 


A  stout  paper  bag  fits  into 
the  street  refuse  container 


The  Bag  Within  the  Garbage  Can. 
It*s  Sanitary  and  Sensible 

A STREET  garbage 
can  need  no  longer 
be  emptied  by  being  lifted 
bodily,  while  its  unsavory 
contents  are  thrown  into 
the  uncovered  cart. 

William  M.  Walsh,  of 
Grand  Rapids,  Michigan, 
has  invented  a  heavy 
paper  bag  which  fits 
snugly  inside  the  ordinary 
metal  container.  The 
bag  is  fitted  with  a  draw 
string  at  the  top,  and 
after  it  has  been  filled,  it 
is  closed  and  removed. 
No  unpleasant  odors  es- 
cape as  the  bag  is  being 
thrown  into  the  wagon. 
Moreover,  the  can  re- 
mains stationary  and  its 
surface  escapes  the  un- 
sightly dents  and  scars 
which  result  from  too 
gymnastic  handling. 
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You  Can*t  Fool  the  Law  of  Gravity, 
But  the  Motion  Picture  Can 

THE  photographs  shown  below  illus- 
trate one  of  the  cleverest  devices 
ever  invented  by  the  modern  magicians 
of  the  movies.  The  upper  picture  is 
what  we  see  in  the  studio— a  wall  and 
telegraph  pole  set  up  at  an  angle  of  forty- 
five  degrees.  Suppose  that  the  actor 
wishes  to  climb  the 
pole  and  enter  one  of 
the  windows.  Or 
suppose  he  wants  to 
slide  from  the  third 
story  window  to  the 
ground.  Quite  sim- 
ple, is  it  not  ?  And  it 
would  look  just  as 
simple  and  uninter- 
esting on  the  screen  if 
the  motion  picture 
camera  were  placed  as 
we  should  naturally 
expect  it  to  be  placed. 
But  it  isn't.  That 
is  just  where  we  are 
deceived.  The  cam- 
era is  placed  at  the 
foot  of  the  incline 
and  pointed  upward 
along  the  slope  of  the  wall  at  a  corres- 
ponding angle. 

On  the  screen  we  see  a  perfectly  vertical 
building,  with  actors 
climbing  straight  up 
from  one  window  to 
the  next,  crossing  over 
from  telegraph  poles  and 
performing  the  most  dif- 
ficult acrobatic  feats. 
Yet  the  scene  is  so  con- 
vincing that  we  credit 
the  actors  with  super- 
human powers  in  spite 
of  manifest  impossibili- 
ties. In  order  to  get 
the  full  effect  of  this  il- 
lusion, turn  the  upper 
photograph  around  until 
the  pole  is  vertical.  So 
long  as  the  law  of  grav- 
ity carries  no  jail  sen- 
tence for  its  violation 
the  picture  people  don't 
mind  tampering  with  it 
photographicaUy. 


Above:  A  motion  picture  climb  as  it 
looks  in  the  studio.  Below:  The  iden- 
tifical  climb  as  it  appears  on  the  screen 


One  Inner  Tube  More  Than  Holds 
Up  an  Automobile 

HOW  strong  is  a  rubber  tube  used  in  an 
automobile  tire?  How  far  can  it  be 
stretched?  How  much  weight  can  it  lift? 
These  were  the  questions  that  vexed  some 
tire  manufacturers  and  they  straightway 
set  about  to  find  an  answer  to  them.  To 
the  layman  it  would  seem  as  if  the 

ordinary  inner  tube 
couldn't  be  stretched 
more  than  from  three 
to  four  feet,  and, 
judging  by  the  fre- 
quency with  which 
tubes  burst  when  they 
are  inflated  by  care- 
less persons,  one 
might  easily  believe 
that  they  are  ex- 
tremely fragile.  Such, 
however,  is  not  the 
case. 

The  test  which 
was  adopted  to  prove 
the  resisting  qualities 
of  a  tube,  was  a  novel 
and  interesting  one, 
as  the  accompanying 
illustration  shows, 
weighing  two  thousand 


The  automobile  susptiidcd  m 
mid-air  by   an   inner  tube 


An  automobile, 
four  hundred  and  sixty  pounds  was  en- 
cased in  a  frame,  bringing  the  total  weight 
up  to  two  thousand  nine 
hundred    and  ninety 
pounds,  and  the  whole 
was  lifted  from  the 
ground  by  means  of  a 
block  and  tackle  so  ar- 
ranged that  the  entire 
weight  was  borne  by  the 
tube,  which  made  up  the 
section  immediately 
above  the  framework. 
The     tube  stretched 
under  the  combined 
weight  of  the  automobile 
and    frame    until  it 
reached    an  uncanny 
length,  but  it  did  not 
break   or   split.  After 
the  test,  it  resumed  its 
normal  shape  and  under 
critical  examination  ap- 
peared to  be  in  perfect 
condition. 
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Little  Winston-Salem  Is  Our 
Biggest  Tobacco  Center 

ALTHOUGH  two  hundred 
L  miles  from  the  seaboard  in 
North  Carolina,  Winston-Salem, 
a  dual  city  of  seventeen  thou- 
sand inhabitants,  has  been  desig- 
nated as  a  port  of  entry  by  the 
customs  officials,  because  its  im- 
ports of  sugar,  licorice  and 
tobacco  are  enormous.  Since 
1910  the  manufacture  of  to- 
bacco products  has  increased 
more  than  three  hundred  and 
seventy  per  cent.  Indeed,  it  is 
believed  that  Winston-Salem 
now  leads  St.  Louis  as  the 
chief  tobacco  manufactur- 
ing city  in  the  United 
States.  Eight  days  after 
the  Government  had  given 
Wlnston-Salem  a  $250,000 
post-office  building,  the 
city  had  paid  for  it  in 
tobacco  revenues. 


Skating  Along  a 
Railroad  Track 

HOW  would  you  like 
to  skate  along  a 
railroad  track?  You  can 
do  it  now,  thanks  to  an 
invention  of  Dwight  B. 
McNamee,  of  Heman,  Oklahoma. 

Mr.  McNamee  has  devised  a  skate  for 
use  along  trackways.  The  four  wheels  of 
the  skate  are  provided  with  hubs  which 


The  longitudinal  shaft 
drives  two  vertical  screw- 
hoists,  one  at  each  end 


The  body  is  here  shown 
in  its  elevated  position. 
It  has  small  side  chutes 


This  Trailer  Ele- 
vates Its  Own  Body 


D' 


IFFERING  from 
previous  forms  of 
elevating  trailer  bodies, 
raised  and  lowered  by 
means  of  hydraulic, 
pneumatic  or  mechanical  means  operated 
from  the  power  ot  the  pulling  vehicle,  the 
arrangement  shown  in  the  accompanying 
views  does  not  require  the  truck  to  stand 


engage  with  the  top  of  a  rail,  and  with  idle  during  the  loading  and  unloading 
rounded  flanges  which  hold  the  wheels  to    periods.    Instead,  its  body  can  be  ele- 


the  track 

You  must  use  a  supporting  rod  with 
this  skate.    The  rod  has  a  short, 
straight  handle,  from  which  it  curves 
forward  and  sideways  so  that 
the  roller  at  its  end  runs 
along  the  opposite  rail.  The 
roller  also  is  provided  with 
flanges. 

Keep  the  balancing 
rod  ahead  of  you  and 
you  will  not  be  in  any 
danger  of  falling  for- 
ward as  you  propel 
yourself  along  with 
your  free  foot. 


vated  seven  feet  in  less  than  one  minute 
by  means  of  a  small  one-cylinder, 
air-fooUui  gasoline  engine  carried  on 
the  trailer  itself.    This  elevating  ap- 
paratus raises  the  body  by  means  of 
a  longitudinal  shaft  driv- 
ing   two    vertical  screw 
hoists,  one  at  each  end. 

The  body  is  de- 
signed for  carrying 
coal,  earth,  sand, 
.  *  -  gravel  or  other 
bulk  mate  rial. 
Quick  unloading 
results  in  maxi- 
mum efficiency. 


The  skate  rxins  along  the  railroad  track.  The 
balancing  rod  is  held  ahead  of  the  skater 
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Softening  Water  by  Filtering  It 


For  domestic  use  a  water  softener  is 
an  absolute  necessity  to  prevent  waste 


HE  production  of  absolutely  soft,    and  softening  the  hardest  natural  water. 


Permutit  is  of  a  granular  and  flaky  tex- 
ture, very  porous,  exceedingly  tough  and 
possessing  a  mother-of-pearl  lustre.  It  is 
made  by  fusing  in  definite  proportions  the 

minerals,  feldspar, 
kaolin,  pearlash  and 
soda.  The  fused 
mass  is  crushed. 
After  the  soluble 
matter  is  washed  out 
the  mass  is  ready 
for  use. 

Permutit  can  be 
regenerated  when  all 
of  its  sodium  has 
been  exchanged  for 
calcium  magnesium. 
This  is  accomplished 
by  allowing  a  solu- 
tion of  ordinary' 
table  salt  to  stand 
in   the    filter  over 


water  (water  of  zero  hardness)  is 
one  of  the  most  notable  recent 
achievements  of  industrial  chemistry.  A 
little  more  than  half  a  century  ago  two 
English  chemists,  Clark 
and  Porter,  discovered 
that  the  addition  of  lime 
and  carbonate  of  soda 
would  reduce  the  hard- 
ness of  natural  waters. 
To  soften  water  com- 
pletely, however,  was 
considered  an  impossi- 
bility, save  by  distilla- 
tion. Then  came  Dr. 
Robert  Gans,  a  chemist 
in  the  service  of  the 
German  Geological  Sur- 
vey, with  the  discovery 
that  certain  substances 
in  the  soil,  known  as 
zeolites,  had  the  power 
of  absorbing  hardness 
from  water  brought  in 
contact  with  them. 
Since  the  capacity  of 
natural  zeolites  to  effect 
this  change  was  found  to 
be  too  weak  for  commer- 
cial use.  Dr.  Gans  set 
about  the  production  of 
an  artificial  zeolite  which 
he  called  Permutit. 
His  artificial  product 
softens  the  hardest  of 
natural  waters.  Fur- 
thermore it  is  entirely  in- 
soluble and  can  be  used 
over  and  over  again. 

Permutit  is  essentially 
a  silicate  of  sodium  dnd 
aluminum  and  when 
hard  water,  that  is, 
water  containing  in  solu- 
tion salts  of  calcium  and  magnesium,  is  night.  The  calcium  and  magnesium  in 
passed  through  a  filtering  medium  of  this  the  filter  are  replaced  automatically  with 
substance,  the  sodium  in  the  permutit  sodium,  and  the  filter,  after  a  washing  of 
changes  place  with  the  calcium  and  about  thirty  minutes,  is  again  ready  for 
magnesium,  which  remain  in  the  filter,  use.  There  are  filters  which  have  been 
thus  substituting  sodium  salts  for  them    regenerated  nearly  three  thousand  times. 


Above:  How  the  water  is 
softened  simply  by  pass- 
ing it  through  a  filtfr 
filled    with  permutit 


At  right;  A  filter  wliich 
supplies  thousands  of  gal- 
lons of  soft  water  a  day 
for    industrial  purpose^ 
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.\rmless— But  Able  to  Paint  Pictures 
and  Signs  for  All  That 

IN'  the  little  town  of  Chailey,  in  England, 
i<  a  picturesque  institution  for  cripples, 
tir.o«n  aj?  the  HeritaKe  School  of  Arts  and 
Crafts.  Here  for  many  years  crippled 
l>oys  and  ^rls  have  had  a  chance  to  gain 
hf-alth  and  strength  in  the  open  air  so  that 
ultimately  they  could  earn  their  own 
h vehhood. 

During  the  last  two  years,  the  school 
has  extended  its  usefulness  by  taking  in 
^^^•Idien3  and  sailors  disabled  in  the  present 
'Aar,  and  re-educating  them  side  by  side 
v  ith  the  crippled  boys.  The  example  of 
the  lads  has  proven  a  great  inspiration  to 
men  handicapped,  according  to  their  own 
conception,  beyond  hope  of  ever  again 
being  useful. 

In  one  of  the  accompanying  pictures  is 
yhown  an  armless,  crippled  youth  at  the 
Heritage  School  of  Arts  and  Crafts,  paint- 
ing a  tombstone  for  a  favorite  pet,  buried 
in    the    Institution's   animal  cemetery. 
The  boy  holds  the  brush  between  his  toes 
•which   have  become  almost  as  agile  as 
fingers  and  is  able  to  do  ver>-  creditable 
^ork.     The  second  picture  shows  this 
same  youth  teaching  an  armless  child  to 
paint  \\  ith  his  feet. 


He  holds  the  brush  between  his 
toes  and  i»  able  to  produce  very 
creditable  signs  and  pictures 

At  right:  The  armless  master 
teaches  an  armlr&s  youngster 
tkow    to    paint  with  the  feet 


The  monorail  car  is  held  on  the  rail  by  the 
ore  which  it  carries  in  bins  on  either  side 

Shipping  Ore  by  Monorail  Over  a 
Two-Mile  Gap 

WITH  a  gasoline  engine  furnishing 
the  motive  power,  a  monorail  loco- 
motive has  been  constructed  in  the  Cu  ur 
d'Alene  mining  district  of  Idaho,  to  trans- 
port ore  concentrates  to  the  railroad.  It 
is  handling  ore  at  twelve  and  one-half 
cents  a  ton  per  mile,  whereas  the  old  sys- 
tem cost  four  dollars  a  ton. 

The  car,  with  two  double- 
flanged  w  heels,  runs  on  a  ihirty- 
poutid  rail,  spiked  to  the  top  of  a 
heav.N  beam,  wliile  guide  wheels 
on  either  side  help  to  maintain 
t  he  tMiuilihriuni.   The  bins  hang 
low  ou  the  sides  and  each  one 
hoUls  a  ton  and  a  half  of  ore. 
One  man  conslitutes  the  train 
crew.    Tlie    bins    are  loaded 
from  chutes  and  are  dumped  by 
l»'\er-^.    At'cor<ling  to   the  in- 
ventor.   H.  \V. 
Shepherd  of  Se- 
attle, Washing- 
ton,   a  car 
similar  to  that 
shown,  e<iuip- 
ped    with  a 
converted 
Ford  engine, 
can  be  built 
for  $600.  The 
track  costs 
about  $2,500 
a  mile. 


Housekeeping  Made  Easy 


A  shaving  mirror  with  hanger  to 
be  attached  to  an  electric  light 


Imitation  tulip  placed  in  a  pot. 
-  The  flower  is  a  twine  holder 


A  fancy  stand 
which  can  be 
adjusted  to  hold 
any  length  skein 
of  yam  for  wind- 
ing   into  balls 


Child's  swing  built  like  one  for 
adults.  The  figures  on  the  cloth 
are  designed  to  please  children 


convenient 
household  light-^ 
er  which  can  bd^ 
used   like  a 
match  for  safely 
starting   a  fire 


A  chiffonier  built  for  baby's  little  clothes.  The 
top  of  the  chifTooier  is  used  for  a  dressing  stand 
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A  cofTee  pot  and 
a  percolator 
combined, 
which  the  coffee 
may  easily  be 
stirred  while 
it  i s  brewing 


The  palette 
knife  makes  an 
excellent  kitchen 
utensil  for  re- 
moving cookies 
mad  cakc&  frotu 
hot  baking  pans 

.  1  ^    .  /  Goo 


Housekeeping  Made  Easy 


A  high  chair  scat 
arrangement 
that  can  be 
taken  with  baby 
and  used  in  a 
restaurant  or 
in  an  automobile 


This  closet  is 
not  for  storing 
pots  or  pans, 
but  for  easy  ac- 
cess  to  the 
kitchen  plumbing 


A  'tector's  fold- 
ing  medicine 
spoon,  and  caae 


The  bottle  of  this  ornamental  library 
drinking  set  is  concealed  in  the  figure 


A  tall  lamp  for 
the  seamstress, 
the  standard 
having  a  tray 
for  holding  but- 
tons, hooks  and 
eyes  and  other 
conveniences 


Cigarette  holder 
and    ash  tray. 
The  receptacle 
holds  cigarettes 
which  are  deliv- 
ered oae  by  one 


Antiseptic  vapor 
in  Jower  cham- 
ber sterilizes  the 
tooth  brushes  in 
these  individual 
glass  containers 


This  mattress  is  made  up  of  eight  sections  which  are 
connected  on  one  side.    It  is  easy  to  carry  about 
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The  Giant  Periscope.  It  Peeps 
Over  Tree  Tops  Like  a  Giraffe 

'"pHE  old  French  saying,  "Be 
X  silent;  your  enemies  are  listen- 
ing!" might  well  be  paraphrased  by 
the  Germans  to  read,  "Lie  low;  the 
English  are  looking!"  Like  the 
person  "from  Missouri,"  the  British 
officer  must  see  his  way  very 
clearly.  For  this  reason,  perhaps, 
the 'periscope  is  put  to  more  strenu- 
ous service  among  the  English 
troops  than  among  any  of  the 
other  belligerents. 

The  accompanying  il- 
lustrations show  a  pole 
periscope  of  a  late  de- 
sign, which  is  ex- 
tensively  used   by  »^ 
the  English  and  also 
by  the  Italians,  be-  p 
cause  it  enables  an 
officer  to  peep  over 
tall  obstacles, 
whether  mountain 
peaks  or  merely  tree 
tops.   The  height  to 
which  it  can  be  run 
up    depends  upon 
the  number  of  sec- 
tions of  which  it  is 
made.  The  sections 
telescope   into  the 
bottom  tube  when 
not  in  use  and  dur- 
ing transportation, 

for  which  a  tiny  two-wheeled  truck  is 
used.  The  truck  is  often  run  up  under 
the  protection  of  a  tree,  and 
spikes  are  nailed  in  the  ground  to 
hold  the  apparatus  close  against 
the  tree-trunk.  It  is  the  work  of 
but  a  moment  to  turn  the  crank 
and  send  the  telescoped  sections 
up  into  the  air  until  the  top 
peeps  out  over  the  tree  top. 
In  one  village  on  the  Somme,  a 
periscope  of  this  kind,  set  up  in  a 
little  protected  cove,  kept  the 
Allied  armies  informed  of  every 
movement  of  the  Germans,  who 
were  behind  massive  entrench- 
ments at  that  particular  spot. 
The  body  of  the  truck  is  built  so 
low  that  it  can  be  easily  concealed 
bv  brush. 


upper  signi 
iiece 


RDd  for  turn? 
loq  up  signt 
piece 


piec« 


Supporting 


tod  turns 
upper  ^<f\\ 


The  pole  periscope  in  position. 
It  may  be  Folded  up  in  a  truck 


An  Ambulance  with  Its 
Own  Traveling  Kitctien 

EACH  of  the  new  mo- 
torized units  of  the 
United  States  Army  Am- 
bulance Corps  has  its 
traveling  kitchen.  These 
units  have  taken  over  the 
front-line  trench  work  for- 
merly performed  by  the 
Red  Cross. 

The  vehicles  of  each 
unit   consist   of  twenty 
Ford  ambulances  and  of 
two  one  and  one-half-ton 
trucks  to  carry  baggage 
and   supplies.     One  of 
these  trucks  hauls  behind 
it  the  traveling  kitchen 
which  is  mounted  on  a 
light  four-wheeled  trailer 
on  which  is  carried  a  field 
range  with  all  the  neces- 
sary stew  kettles,  roast 
pans  and  the  like  to 
serve  three  meals  a 
day  to  the  forty-five 
men  comprising  a  sec- 
tion.    The  traveling 
kitchen   makes  each 
unit   independent  of 
its  base  for  cooked 
meals,  provided  its  sup- 
ply of  food  does  not 
run  out.    This  is  an 
advantage     of  the 
greatest  importance  from  the  quarter- 
master's point  of  view. 


Drawing  lao  e 

Lower  siqht, piece 


Wheel  operates  \ 
telescope 


An  American  ambulance  with  its  own  traveling  kitchen 
which  is  mounted  on  a  very  light  four-wheeled  trailer 
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Killing  the  Boll-WeevU  with  a 
Deadly  Gas 

EVERY  bale  of  cotton  that  comes  into 
the  I'niied  Stales  must  first  be  dis- 
infected be- 
fore it  can  be 
placed  on  the 
market.  This 
is  necessary 
because  of 
the  boll-wee\il 
and  other  pests. 

The  cotton 
is  placed  in  a 
steel  chamber 
from  which 
the  air  is  ex- 
tracted. Hy- 
drocyanic gas 
fumes,  one 
of  the  most 
deadly  poisons 
know  n,  are 
then  intro- 
duced. The 
gas  permeates 
every  part  of 
the  bale  and 
all  living 

things  are  immediately  killed.  The  boll- 
ueevU  is  an  undesirable  immigrant. 


^  L'ndrrw'-'.J  aii-J  l'r..l>  ra 

The  cotton  bale  is  placed  in  an  air-tight  steel  chamber 
filled  with  hydrocyanic  gas  fumes,  winch  kill  all  insects 


Driving  Eight  Hundred  and  Fifty 
Rivets  a  Minute  in  a  Trunk 


F 


ROM  the  time  he  was  seventeen  years 
old    Thomas   Cumming   of  Grand 


After  twenty -five  years  of  work  Thomas  Cumming  in- 
vents the  first  machine  for  riveting  trunks  at  high  speed 


Rapids  was  an  influential  business  man. 
devoting  every  spare  moment  to  the  con- 
struction of  a  machine  which  would  do 
away  with  much  of  the  hand  labor  required 
in  making  trunks.     Now  he  steps  before 

  the  world  with 

the  invention 
here  pictured. 

The  ma- 
chine is  about 
as  high  as  a 
man.  It  oc- 
cupies a  floor 
space  measur- 
ing approxi- 
mately si.x  by 
six  feet.  A 
child  can  run 
it  and  yet  it  is 
an  intricate 
piece  of  mech- 
anism. 

Ai\    a  u  t  o- 
matic  carriage 
holdsthetrunk 
firmly  while  it 
moves  through 
the  machine. 
An  entire  side 
is  completed 
at  one  time.     The  rivets  are  driven  in  a 
straight  line,  something  almost  unheard 
of  in  trunk-making. 

With  the  old  one-man-power  machine 
used  in  factories,  the  operator  must  hold 
the  trunk  and  drive  the  rivets  at  the  same 
time.  If  he  is  an  expert,  he  may  drive 
them  in  line.  His  speed  is  from  eight 
to  ten  per  minute.  Cumming's  inven- 
tion drives  one  hundred  and 
eight  per  minute  with  each 
driver,  four  hundred  and 
thirty-two  for  the  machine. 

When  handled  by  an  expert 
it  drives  a  total  of  more  than 
eight  hundred  anfi  fifty  each 
minute.  Think  of  it !  It  does 
the  work  of  forty  to  one  hun- 
dred men.  The  oyierat  or  simply 
places  the  trunk  in  position 
and  controls  the  machine. 
More  drivers  can  be  added  if 
necessary;  each  increases  the 
speed  of  the  machine  by  driv- 
ing one  hundred  and  eight  to 
two  hundred  and  twenty-five 
rivets  per  minute. 
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A  Lovely  View  of  this  Thermometer 
May  Be  Had  Through  a  Periscope 

SUB-STATION  operators  are  like 
waterworks  engineers — generally  with 
plenty  of  time  on  their 
hands  and  always  devising 
short-cuts  and  ingenious 
devices  of  one  kind  and 
another  about  their  respec- 
tive domains  to  do  their 
work  with  more  dispatch. 
These  improvements  are  of 
great  value  in  emergencies, 
not  to  mention  everyday 
routine. 

Here  we  have  an  indoor 
periscope  devised  by  em- 
ployees at  a  Walla  Walla, 
Wash.,  sub-station.  It  is 
for  the  purpose  of  reading  a 
thermometer  high  up  on 
the  side  of  a  transformer. 
The  line  of  sight  goes  from 
the  thermometer  to  a  mir- 
ror tilted  toward  it  at  the 
upper  end  of  a  metal  tube, 
then  down  the  tube  to  an- 
other mirror  which  faces 
the  operator.  Now  the 
operator  need  not  hustle 
around  to  find  a  stool  or  a  stepladder 
whenever  the  thermometer  needs  reading. 
It  may  be  said  in  passing,  that  ther- 
mometers are  put  on  transformers  in  order 
that  an  eye  may  be  kept  on  the  tempera- 
ture of  the  insulating  oil  inside. 


T 


A  periscopw 
high  up  on 


Feeding  Cattle  from  Railway 
Cars  to  Fatten  Them 

HE  desert  cattle  ranchers  of  Arizona 
and  New  Mexico  have  learned  that 
to  raise  cattle  is  one  busi- 
ness, and  to  fatten  them 
is  another.    For  this  rea- 
son, they  ship  their  cattle 
to  California,  where  sugar 
beet  pulp  is  obtained  in 
abundance.     One  factory 
is  located  near  the  fields 
where  the  beets  are  grown. 
The  cattle  are  turned  into 
this  field  after  the  beets  are 
harvested. 

Under  the  fence  is  placed 
a  trough  which  projects 
outside  of  the 
fence  just  enough 
to  allow  the 
beet  pulp  to  be 
thrown  into  it 
from  the  cars. 
The  cars  run  on 
tracks  from  the 
factory  to  the 
field  and  follow 
the  fences  around 
the  corral.  More 


for  reading  a  thermometer 
the  Bide  of  a  transformer 


space  is  thus  obtained  for  the  beef  cattle  to 
feed,  and  there  is  but  little  waste  of  fodder. 
In  these  war  days  the  cattlemen  are  learn- 
ing to  conserve  stock  food,  as  the  cattle 
themselves  are  conserved  for  our  use. 


If  Coal  Is  Too  Expensive, 
Bum  Sawdust,  as  They 
Do  in  France 

IN  some  portions  of  France 
where  coal  is  so  scarce  and 
consequently  so  expensive 
that  it  is  altogether  un- 
obtainable by  the  poorer  class 
of  people,  sawdust  is  being 
used  as  a  substitute.  The 
sawdust  is  rammed  dow-n 
tightly  in  cylindrical  metal 
boxes,  and  a  few  drops  of 
petroleum  are  poured  over  it. 
The  fire  thus  made  can  be 
used  for  cooking  and  all 
domestic  purposes,  and  will 
bum  for  several  hours. 


Cars  which  run  from  the  factory  to  the  fields  throw  the 
beet  pulp  into  the  troughs  whicn  run  along  the  fence 
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We  Fish  for  the  Clam 
with  Dynamite 

A CLAM  cannot  come  out 
of  its  shell.  Its  home  is 
on  the.  low  sandstone  ledges, 
into  which  it  bores  by  means 
of  its  sharp  shell,  to  a  depth 
of  six  or  eight  inches. 

The  little  pholas  or  boring 
clam  is  a  great  delicacy  on  the 
Pacific  coast.     Its  meat  is 
juicy  and  tender  and  is  excel- 
lent in  chowder.  Con- 
sequently,  fishermen 
are  not  content  to  dis- 
lodge the  clams  slowly 
with  pick  and  crowbar. 
They  use  dynamite,  one 
blast  of  which  dislodges 
hundreds  of  clams. 


263 


<•  square 


Cleat* 

(cxi.ne  — ■ 


J. J"  l« 


In  order  not  to  block 
the  feed  alley,  the  pigs 
have  to  go  through  a 
subway  to  reach  their 
own    eating  troughs 


For  a  Perfect  Private  Secretary, 
There's  Your  Watch 

IF  you  have  a  thousand  things  to  remem- 
ber this  coming  week,  let  your  watch  be 
your  secretary.  Not  your  ordinary  watch, 
however,  but  the  one  designed  by  W.  F. 
Tubesing,  of  Milwaukee,  Wisconsin, 

A  dial,  rotating  once  in  twenty-four 
hours,  takes  the  place  of  the  hour  and  the 
minute  hands. 
Seven  concentric 
rings  marked  upon 
the  dial  correspond 
with  the  seven  days 
of  the  week.  The 
radial  lines  on  this 
dial  divide  off  the 
hours  of  the  day. 

On   Monday,  a 
stationary  pointer 
on  the  watch  is  ex- 
tended until  it  lies 
over  the  outermost 
circle.     Early  on 
that  morning,  you 
mark    within  the 
lime  lines,  the  cor- 
responding engage- 
ments for  the  day. 
TAen  just  glance  at 
your  watch  and  you 
nill  be  reminded 
of  eich  appoint- 
ment in  due  time. 


The  Pig  Subway  and  Why  It 
Was  Invented 

THE  feeding  barn  of  a  Pennsylvania 
farmer  is  used  to  feed  cattle  on  one 
side  and  hogs  on  the  other.  In  going 
from  the  "cattle  side"  of  the  house,  to  their 
own,  the  hogs  had  to  pass  through  the 
alley  in  which  the  farm  hands  served  the 
feed  into  the  different  troughs.    The  hoga 

would  stop  in  this 
alley  and  try  to 
reach  the  large 
piles  of  corn  in  the 
bins  before  con- 
tinuing on  to  their 
pens.  Many  diffi- 
culties would  result* 
To  do  away  with 
this  loss  of  time 
and  energ>^  the  pig 
subway  was  in- 
vented. A  small 
tunnel,  about  two 
feet  square,  was 
dug  under  the  alley. 
Now  the  hogs  must 
go  through  that. 
Needless  to  men- 
tion, the  pigs  didn't 
lines   tell  take  long  to  adapt 

the  time.  themselves  to  the 

The  markings  passage  when  their 

inform  vou of tne  T     .  . i  ..u 

appointments  ^^ts    were  on  the 

you  have  made  Other  end. 


Digitized  by  Google 


264 


Poj)ular  Science  Monthly 


top  of  the  tower  by  natural 
draft,  just  as  smoke  is  drawn 
out  of  the  top  of  an  ordinary 
brick  chimney. 


Prolonging  the  Life  of  a 
Motor  by  Protecting 
Its  Insulation 


Cold  spray  dropping  down  to  the  cold  water  sump  or 
reservoir  at  the  extreme  bottom  of  the  wooden  tower 


Cooling  Engine  Water  in 
Wooden  Chimneys 

HUGE  wooden  chimneys  now 
serve  to  cool  the  water 
from  powerplant  steam  engines, 
especially  from  stea.  turbines. 
Usually  fans  or  blowers  are 
installed  -but  not  in  these  cheap 
towers.  Think  what  this  means 
in  keeping  down  cost.  There 
are  no  moving  parts  of  ma- 
chinery to  be  inspected  and 
overhauled  at  regular  periods  in 
order  to  keep  them  in  good  con- 
dition. 

The  water  is  cooled  by  leading 
it  to  a  horizontal  header  in  the 
center,  from  which  it  is  allowed 
to  drop  upon  a  checkenvork 
of  iron  pipes  and  lateral  gutters. 
Thus  it  is  broken  up  into  a  fine 
spray  which  ultimately  drops  to 
the  cold  water  reservoir 
at  the  extreme  bottom  of 
the  tower.    Here  the  hot 
water  is  further  cooled  by 
the  passage  of  cold  air 
entering  on  either  side  of 
the  tower  bottom  and 

"•Hi  up  and  out  the 


OUf/ft 


ROADLY   speaking,  a 
motor  may  be  divided 
into  two  parts — the  wind- 
ings, through  which  the  cur- 
rent flows,  and  the  part  into 
which  the  current  must  not 
be  allowed  to  leak.  The 
windings,    which    may  be 
called  the  circulation  system 
of  the  motor,  are  analogous 
to  the  arteries  of  the  human 
mechanism,  and  the  insula- 
tion to  the  walls  of  the 
arteries.    To  continue  the 
simile,  if  the  insulation  is 
cut  or  seriously  impaired, 
there  is  danger  of  such  an 
amount    of   current  being 
wasted  as  to  destroy  the  life 
or  usefulness   of  the  motor, 
just  as  the  severing  of  an 
artery  may  cut  short  a  man's 
three  score  years  and  ten. 

Among  the  practices  which 
are  responsible  for  the  weaken- 
ing or  destruction  of  the  insula- 
tion are  prying  into  windings 
with  metal  instruments,  pound- 
ing or  bumping  the  windings, 
storing  the  motors  in  damp 
places  without  protecting  them 
from  the  dampness,  which  may 
proceed  f  ro  m  a  leak 
or  from  escaping 
steam,  or  placing 
them  in   an  at- 
mosphere laden 
with  acid  fumes  or 
minute  flying  par- 
ticles of  metal. 

Periodic  atten- 
tion to  the  insula- 
tion as  well  as  to 
the  other  parts  of 
mechanism  vnll 

„   ,     . .  be  amply  repaid.  Acces- 

How  the  wooden  chimney  ...          ^       i.     u  * 

work*.  No  expensive  fans  Sible  parts    should  fre- 

or  blowers  are  needed  quently  be  wiped  clean. 


VC'ater  Inlet 


Cooling  stacks 


Air  iidtt 


Suction  pipf 
the 
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This  Device  Protects  Your  Check 
From  the  Forger 

A CHECK  book  cover  provided  with  a 
protecting  device  which  makes  it 
impossible  for  a  man  to  raise  a  check, 
has  been  placed  on 
the  market.  Vari- 
ous amounts  up  to 
one  thousand  dol- 
lars are  stamped  on 
the  check  near  the 
row  of  perforations 
where  it  is  detached 
from  the  stub.  The 
protector  is  per- 
manently attached 
to  the  leather  cover 
of  the  check  book, 
and  it  can  be 
quickly  ad  j  usted  for 
any  of  the  three 
columns  of  figures. 
A  sliding  straight- 
edge is  moved  either 
up  or  down  to  the, 
correct  figure.  The  protector  is  pressed 
faat  and  the  check  torn  from  its  stub. 


Tear  ofT  your  check,  and 
appearing   at  the  left 


departments  by  the  same  vehicle,  and 
large  packages,  which  formerly  would 
have  been  delivered  by  a  special  mes- 
senger, are  stored  beneath  the  pigeon  holes 
on  the  floor  of  the  car. 

A  driver  and  a  clerk  go  with  each  truck. 

Six  complete  trips  a 
day  are  made.  The 
extent  of  the  plant 
can  be  estimated 
from  the  fact  that 
each  trip  requires 
at  least  an  hour, 
and  sometimes  an 
hour  and  a  half, 
depending  on  the 
quantity  of  mail 
to  be  distributed, 
and  the  congestion 
of  the  aisles.  The 
deliveries  are  all 
made  under  one 
roof  although  over 
two  floors. 

This  system  takes 
the  place  of  pneu- 
matic tubes,  through  which  bulky  pieces 
of  mail  could  not  be  sent. 


the  maximum  amount 
19  your  protection 


The  Electric  Stevedore  Distributes 
the  Mail 

THE  mail  of  the  various  departments 
of  a  big  manufacturing  plant  in 

East  Pittsburg  is   

delivered  by  an 
electric  truck,  of 
the  type  commonly" 
known  as  "the  elec- 
tric  stevedore." 
On  the  flat  body 
of  the  little  truck 
is  mounted  a  sort- 
ing table  which  has 
eighty  pigeonholes, 
which  occupy 
shelves  on  both 
sides   of   the  ve- 
hicle.   The  mail  is 
sorted    while  the 
car  is  running,  and 
the  sa\ing  of  time 
is  about  fifty  per 
cen  t  o  ver  t  h  e  former 
method. 

Mail  is  collected 
horn   the  various 


A  specially  fitted  truck 
pneumatic  tube  system 


How  Cutting  Tools  Are  Doing 
Theh  Bit 

NV    manufacturer-  who    b  turning 
out   tools  is  as  important  to  the 
Government  as  if 
he  were  making 
munitions. 

Nine  hundred 
and  ninety-seven 
cutting  tools  alone 
are  required  in 
manufacturing  a 
modern  rifle.  The 
twist  drill  is  one  of 
the  busiest  of  these. 
To  supply  a  million 
rifles,  ninety-four 
million  holes  must 
be  drilled. 

Shrapnel,  tor- 
pedoes, machine 
guns,  biplanes,  mo- 
tor trucks  and 
anti-aircraft  guns 
require  from  seven- 
takes  the  place  of  a  ty  to  five  thousand 
for  distributing  mail        holes  each. 
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Distributes 
Heated  water 
all  parts  ot 
engine  and 
Starts  with 
first  turn  ( 
cold  mornii 


Keeping  the  Radiator  Water  Warm 
During  Freezing  Weather 

ANEW  electric  arrangement  for  pre- 
venting the  water  in  automobile 
radiators  from  freezing,  has  been  invented 
by  Philip  Apfel. 
An  electric-heating 
element  is  attached 
to  the  radiator  by- 
pass under  the 
hood.  The  inser- 
tion of  a  plug  con- 
nected with  any 
lamp  socket,  in- 
sures the  supply^f 
current.  A  thermo- 
stat in  the  circuit 
turns  on  the  cur- 
rent when  the 
temperature  falls 
below  the  freezing 
point.  Should  the 
heating  plant  of 
the  garage  go  out 
during  the  night, 
your  radiator  water 
would  be  warm 
in  the  morning.  In 
fact,  you  could  ad- 
just the  thermostat 
to  keep  the  water 
at  sixty  degrees, 
so  as  always  to  be 
able  to  start  the 
engine  at  once. 


The  electric  heater  warms  up  the  radiator 
whereupon  the  water  begins  to  circulate 


Ventilating  a  Huge  Building 
Covering  Forty  Acres 

MANUFACTURERS  are  realizing,  as 
never  before,  that  light  and  air  have 
a  profound  physical  influence  on  the 
working  man.  Accordingly,  old  factory 
buildings,  generally  poorly  ventilated,  and 
practically  windowless,  are  being  sup- 
planted by  the  modern  building  with 


glass  top  and  sides.  The  accompanyine 
illustration  gives  a  vivid  idea  of  the  new- 
light  and  air  principle  of  construction. 

Covering  forty  acres,  this  giant  building 
is  as  perfectly  ventilated  and  lighted  as  if 
it  had  no  walls  or  roof.  The  central  por- 
tion of  the  roof  is 
inverted  like  two 
great  wings,  whose 
slope  deflects 
heated  air  to  the 
outlets.  The  air 
comes  in  through 
low  intakes  and 
goes  out  through 
raised  outlets  in  a 
way  that  causes 
natural  changes. 
Chilling  down- 
drafts  are  pre- 
vented by  the  truss 
roofs  which  force 
the  ascending  cur- 
rents strongly  to- 
ward the  outlets. 
Forced  ventilation 
is  not  resorted  to 
unless  a  building  is 
so  huge  that  the 
ordinary  methods 
of  natural  ventila- 
tions can  not  be 
successfully  ap- 
plied. 

In  the  new  sj's- 
tem,  light  is  abun- 
dantly and  evenly 
diffused.  There  are  no  dark  corners  any- 
where about  the  premises.  The  under 
sides  of  the  inverted  roof  are  painted 
white,  thereby  utilizing  by  reflection,  light 
which  is  lost  with  the  Ordinary  roof  design. 
This  sy.stem  was  first  designed  for  foun- 
dries and  forge  shops.  The  escape  of  heat 
is  hastened  by  locating  the  cupolas,  molds, 
furnaces  and  rolls  under  the  outlets,  so 
that  heated  air  and  gases  go  straight  out. 


Two  frames  in  the  center  admit  light  and  air,  and  two  others  admit  light  and  ri- 
This  arrangement  prevents  any  chilling  down-drafts  and  insures  a  natural  ci 
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'Transfer,  Please,"  Is  Answered  by         Use  Your  Ladder  Properly  and 
An  Automatic  Machine  Avoid  an  Accident 


AN  inventor  has 
taken  out  pat- 
ents on  an  auto- 
matic transfer  issu- 
ing machine  that  can 
deliver  transfers  at 
the  rate  of  sixty  per 
minute. 

On  top  of  his  ma- 
chine are  a  number 
of  indi\'idual  buttons 
which  represent 
either  intersecting 
car  lines  or  other 
transfer  points.  By 
pressing  one  of  these 
buttons  and  operat- 
ing a  foot  lever,  the 
proper  transfer  is  de- 
livered.  It  is 
punched  uith  the 
month,  day,  hour 
and  Hne  to  which  it 
ia  issued. 

The  transfers  are 
supplied  in  small  rolls 
of  live  hundred  or  a 
thousand.  As  each 
transfer  is  issued,  it 
is  recorded  by  the  machine,  so  that  the 
auditing  department  always  has  an  ac- 
curate check  on  the  conductor. 


This  machine  issues  transfers  at  the  rate  of 
sixty  a  minute  and  records  the  number  issued 


LIKE  all  other  accidents,  those  caused 
^  by   ladders  are  divided  into  two 

classes:  those  due 
to  unsafe  equipment 
and  those  caused  by 
unsafe  practices. 
Look  at  the  accom- 
panying photographs 
and  you  w  ill  see  some 
very  common  causes 
of  ladder  accidents. 
How  often  have  you 
misused  your  ladder 
in  one  of  these  ways? 

There  are  means 
by  which  you  can 
safeguard  the  base 
of  your  portable  lad- 
der. Metal  points, 
lead -coated  plates 
and  carborundum 
have  been  found  to 
serve  very  well.  The 
state  of  Pennsyl- 
vania goes  so  far 
as  to  make  it  a 
legal  obligation  to 
have  a  man  at  the 
foot  of  each  ladder 
when  the  floor  is  of  iron.  Pivoted  lead 
shoes  are  recommended  for  concrete  floors 
and  rubber  bases  for  \^et  flor»rs. 


Havc  you  mismcd  your  stepiadder  in  one  of  these  ways?  To  use  a  half  opened  ladder,  a 
iMtSdrr  '-Irvaied  on  bricks  or  one  placed  on  a  movable  platform,  is  to  court  sure  disaster 
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Can  Yourself  for  the  Night  and  Turn     Lifting  a  Rowboat  Out  of  the  Water 
On  the  Heat  by  a  Twist  of  a  Lever 


Heat  control 


5team  pipe 


To  ylcep  comfortably,  emulate  the  ground  hog  and 
crawl  into  your  can-bed.   Dormer  windows  admit  air 


GOING  to  bed  will  soon  be  the  most 
difficult  and  dreaded  of  the  day's 
tasks  if  the  inventors  are  allowed  to  have 
their  way.  One  of  them,  James  E. 
Hanger,  of  Washington,  D,  C,  has  evi- 
dently for- 
gotten all 
about  the 
adage  that  a 
hard  da y's 
work  will  put 
feathers  in 
any  old  bed. 
He  has  de- 
vised a  queer 
contraption 
which  for  ex- 
terior appear- 
ances at  least 
appears  to  be 
a  cross  be- 
tween a  house- 
boat and  a  silo. 

Imagine 
yourself  lying 
in  his  bed,  with 
your  head  un- 
der the  house- 
like structure  at  one 
under  the  ventilator 
You  are  in  the  same 
of  canned  asparagus, 
at  least  a  slight  difference.  Your  head  is 
literally  cut  off  from  the  rest  of  your 
body  by  a  cloth  partition  which  prevents 
the  air  from  reaching  that  part  of  the 
body  below  the  shoulders.  Dormer  win- 
dows enable  the  sleeper  to  obtain 
as  much  air  as  he  wishes  through 
the  house  structure,  but  from 
the  shoulders  down,  artificial 
heat  is  admitted  into  the  can 
through  a  pipe  joined  to  the 
foot. 

The  semi-cylindrical  part  of 
the  bed  can  be  moved  back  and 
forth  as  the  occupant  wishes. 
Instead  of  the  ordinary  mat- 
tress, cords  are  stretched  be- 
tween pulleys  made  fast  to  the 
sides,  so  that  the  bed  may  sag 
as  much  as  one  wishes.  The 
inventor  says  his  device  is 
particularly  fitted  for  invalids. 


oeparaiing  curtaTn 
Head 

compartment 


Wihdov/ 


end  and  your  feet 
at  the  other  end. 
position  as  a  piece 
There  is,  however, 


ORDINARILY,  to  raise  a  boat  out  of 
the  water  and  place  it  upon  a 
float,  two  men  lift  one  end  and  drag  the 
boat  about  half  its  length  over  the  edge 
of  the  pier.  Then,  with  the  float  serving 

as  a  fulcrum 
and  the  boat 
as  a  lever,  the 
other  end  is 
raised  and 
dragged  up. 

The  one- 
man  boat-rais- 
ing  device 
"which  Harry 
Houghton  of 
Seville,  Ohio, 
invented,  con- 
sists of  a  lever- 
acting  frame, 
a  portion  of 
which  extends 
below  the  wa- 
ter line  and 
and  under  the 
boat.  By 
means  of  a 
lever, 
the  boat  is 


PuUe>j5 


V 


ful- 

crumed  to  the  frame,  the  boat  is  tilted 
up  so  that  the  water  in  it  is  dumped 
out  as  the  boat  is  raised. 

The  operation  of  the  lever  is  plainly 
shown  in  the  accompanying  photograph, 
in  which  a  small  boy  is  seen  doing  what 
formerly  required  the  services  of  two 
men.  The  wear  and  tear  on  the  boat 
have  been  eliminated. 


By  means  of  this  lever-acting  frame,  even  a  small 
boy  can  haul  a  heavy  rowboat  out  of  the  water 
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Setting  President  Wilson's 
Portrait  in  Type 

HARVEY  PARSONS  is  a 
cartoonist  on  the  staff  of 
a  Topeka  newspaper.  He  con- 
ceived the  original  idea  of 
setting  up  President's  Wilson's 
reply  to  the  Pope  in  type,  in 
such  a  way  that  the  result 
would  be  not  only  a  readable 
reproduction  of  the  message 
itself,  but  a  portrait  of  Presi- 
dent Wilson. 

First  of  all,  Parsons  drew  a 
likeness  ol  the  President.  With 
that  before  him,  he  gave  minute 
instructions  to  O.  W.  Kelly,  an 
old  printer  friend  of  hb.  Par- 
sons does  not  know  Nonpareil  from  upper 
case  Roman;  yet  he  was  able  to  make 
Kelly  understand  what  was  wanted. 
After  his  successful  experiment,  the  artist 
declared  that  he  could  vmte  instructions 
to  a  printer  which 
would  read:  "Set 
a  yard  of  the  old 
Testament  in  8- 
point  Gothic  as 
per  .  .  ."  with  a 
string  of  symbols 
and  figures.  And 
what  would  be  the 
result?  A  type 
portrait  of  Moses! 
And  the  printer 
would  not  know  it 
until  he  had  pulled 
hiB  proof. 

As  our  illustra- 
tion shows,  light- 
faced    type  com- 
poses the  high 
lights  of  the  pic- 
ture, and  black  or 
bold-faced,  the 
half-tones  and 
darker  portions. 
The  proper  spacing 
of  the  letters  is  not 
destroyed,  and  the 
reply  to  the  Pope 
is  legible  in  spite 
of  the  underlying 
likenfiss.    The  por- 
tnits  are  set  in 
type  by  machine. 


A  railway  car  which  looks  like  an  automobile  and  is 
controlled  like  one,  but  which  runs  on  an  ordinary  track 


What  is 


It— Jitney 

Coach? 

\  MOTOR    truck  body, 
flanged  wheels 


or  Railway 
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COVBBC.  INCIU  i~  -r  f^4t  A  ACCC^r  COu»t-tTT  ANO  f»  '  ■-  OO- '  s  T  '* '• 
■TMC  TttT    T»«f  .    O"*     r»f  I  .ti  -  i-LAK*  or  rCJICC  IB  TMIB  ABCO  UF    S  •  *  ' 

or  A4.L  TMC  Fcor  - Nvlv^'''    ' '-'  wcnCLT  urON  wOBO  ■  ambiTiOvB  *' 

TBtGUttMk  OOVf  NMWLNI  C-4  T -I       SC  HANO    AM©   A  OBO  C  PCOTvCB        '     '  f 

OT>«ff.  TMIB  IB  A  Tf^'  ,.    r«  TO  »mC  BOOT  'iTTlN    AMO  I*    »•  - 

TIBT  WMICM  MU«T  OC  » •■  ■     if       TMC  #VB»OBC«     ■  »OB»*TtB<N  T»*.B  •■• 

AM  HMOWN  TO  ▼»««  W  ■   AC  WOW*  D-TO  CtfCM'    '  T    "O  MmOM    TMC    TBUTM  M»  . 

•CCM  rtBwrrrCD  to  ■  p  "^  •••C*  do  *0I  -  >  .  i  ,  i.  tTATCO  *OAiN  mi  9ttm  NO 
■"▼^■IM.  AOVANTAC.    O-    ■«•  T  riNO     a'  .  .1    I     »T  TMf    inT(H(AaB(.C  mAONOB 

frOM«  m  rmB  war  fr.  t-l  ■   •►OWB  ■• .  t  *i  h«wc«  or  tmc  .m^caial  gcamapi 

OOWWOtWT  Owe***   TO  I-  ■*»?  ".  r  BT  TMf    Cif>|f«%(  O*    Ti*|  •OvI'*- 

cittNrrr  or  aatt  pi_,:,p%i     *rt*t"  *  't.  s  or  thc  bovcaoomtt,  botm  or 

▼••©♦C  That  am  m  t  b-    >no  T» l    !  otbomq    ^jni*<wi  oaWftOCB  ^>*t 

D«««»C«acJU*(KT  C'  C  '**«tft.  T— .  I  -.1?  MHCNT  Of  «CLfi«M  ANO  CICLUCITC 
iCBOVCft    M  O*"!"    *'VirCBl«MrT  •'if    -1  «<«0  MONBC  rH«N  ruTUC    NO  ^AO^tA 

rpo  *     A  t  or  AWT  Bino     f  »  -  or  ulc  row  an  (Nt>oA<Ma  ^f*ec  th*t 

!1A11C>  ^P-*'.  iUBTtCC  -  •  ■■■■€»»  ANO  THC    COMMON   BIGmTB   Or  MAN* 

"*•'    >:a^N.:-»    -fc-i  A     BO  or  TMi    FitCtCNT    BvkCA*    Or    UCMAN*    AB  A 

QMMAuftf     M    ■•■'TMtMO  TmaT  tNOUMC     UNLCBB  ti^v<CiTiT  »o»^OBTlO  BT 

CVW<  S'-f  '•■      wili    A«.o  Pi/"^  or    »Mf    GrnMAN  ^tO^tlB    TMtM»nvtB  AB 

yim.  O'*^'*  %  0»  wnML      wOyiO  Bt  ^uBTirtco  in  ACCC^TiNO  wrrMOuT 

*%urM  ..'jAa4v.'|,t  TACAT'I*  O*  •  ~  vCMCNT  AUNfiMINTS  COM  DIBAMMAMCNt  COV 
tN*N'  •>    •  '^   ».(  ^  A«B*TAAt>0''     N    THC    ^LACC    OT    rOPCC      T  C  BBI  TCM(  i  At  ADjuBT* 

Atfr««T^  rC-'-^TfTuTtOMB  OT  B-'Ai.t  NATiO<««  ir  MADC  wiTh  tmC  OCBHAN  OOvtN«>- 
A^C^r*.     NO  IMM,  «0  IMT*OM  COl/lO  NOW  OCrCMD  ON    wrc    MuBT  WAiT   ftOASC  MCW 

llSP*'**'''  Pvmmo*€m    •  TMC  MCAT  r>co^i«  or  TMC  ccimuu.  ••owcbb 

coo  (V'*«ST  <t  MAT  OC  OrVtR  .OOM  Am>  H>l  A  WAT  TO  MBTOMC  TMC  COMTtOCMCC  OT 
Hot-tiSmlli  Jp^yy^**        ^••«  r»l?M  or  M*T»0««ft  AMO  TH»  POOOIOlUTT  ©T  * 

Hold  the  illustration  at  arm's  length  and 
the  effect  will  become  much  more  apparent 
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a  set  of 
and  a  light  auto- 
mobile engine  con- 
stitute the  rolling 
stock  of  a  Louisiana 
railway.  The  road 
connects  Christie 
and  Pearson  and 
carries  on  a  lively 
business.  The  "su- 
per-jitney," as  it 
has  been  desig- 
nated, operates  on 
a  regular  time 
schedule  and  is  able 
to  make  excellent 
speed  despite  its 
rather  cumbersome 
appearance.  It  can 
conveniently  ac- 
commodate twenty 
passengers,  and  in 
addition  can  haul  a 
great  deal  of  ex- 
press and  merchan- 
dise, by  stowing  it 
under  the  seats  or 
on  the  top  of  the 
coach.  No  matter 
how  heavy  the  load, 
there  is  practically 
no  vibration,  for 
the  railroad  bed  is 
still  in  good  con- 
dition. 
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Because  Transportation  Is  Civilization  the  World  ] 


RcdimwD  from  a  i*ti«rl  pri  tMirfd  by  tin-  <'«rti«  .\"r<>|>lani>  < "oTvir^Unn 

Kipling's  dream  that  the  year  2000  would  see  the  earth  and  the  oir  above  it  planned  and  piottec 
for  aeronautical  traffic  has  already  been  realized.    Here  we  are  thinking  of  tlic  air  as  the  world  ' 
medium  of  transportation  for  mail  service,  passenger  and  freight  trafF.c !     Men  are  mapping  f^*' 
aerial  highways  in  France,  Germany,  England,  Italy  and  the  United  States,  preparing  for 
day  when  air  travel  will  take  precedence  of  nearly  all  other  human  activities.     Running  "l- 
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Preparing  Itself  for  Commercial  Dominatioa  of  the  Air 


taott  directly  between  New  York  and  San  Francisco  is  the  Woodrow  Wilson 
Air  Highway.  Branch  air  highways  connect  all  principal  cities  of  the  country. 
WiH  this  map  be  a  network  of  Hnes  in  a  few  years,  with  commc n  i;)I  air- 
planes flying  at  two  thousand  feet,  great  express  machines  flying  at  four  thou- 
sand feet  and  military  and  police  planes  fij-ing  at  about  six  thous^-md  feet? 
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A  Track-Laying  Tractor 


Its  front  wheel  lays  a  track  and  the 
whole  machine  turns  in  a  ten -foot  circle 


OUT  in  California,  where  the  small, 
farm  tractor  has  been  more  highly 
developed  than  in  any  other  part 
of  the  world,  an  unusual  tractor  has 
appeared.  It  has  three  wheels  like  many 
other  tractors.  But  in  this  case,  to  give 
great  pulling  power,  the  front  or  steering 
wheel  is  a  track-laying  wheel.  Still,  the 
unusual  characteristic  of  the  tractor  is 
not  so  much  the  small  track-laying  unit 
used  as  a  front  wheel,  but  the  manner  in 
which  the  frame  supporting  the  unit  is 
employed  to  carry  the  small  automobile 
internal-combustion  engine  and  its  fuel 
and  water  tanks.  An  inverted,  U-shaped 
casting,  attached  to  the  rear  of  the  frame, 
permits  the  whole  frame,  track-layer  and 
engine,  to  turn  as  a  unit  when  the  tractor 
rounds  a  corner. 

The  top  of  the  U-shaped  casting  serves 
as  a  turning  pivot  for  a  goose-neck  frame, 
to  which  is  attached  the  two  rear  steel 
wheels,  and  the  axle  to  which  the  plows  or 
harrows  employed  are  attached. 

The  tractor  is  further  characterized  by 
burning  the  cheap  engine  distillate  so 


commonly  used  in  California  in  place  of 
expensive  gasoline. 

In  the  accompanying  illustrations,  it 
can  be  clearly  seen  that  the  engine  is 
mounted  as  in  any  automobile,  longi- 
tudinally of  the  frame,  but  that  it  drives 
the  track-laying  wheels  by  means  of  a  two- 
part,  cone-shaped  friction  gear  mounted 
on  the  rear  end  of  the  extended  engine- 
shaft.  The  shoes  or  face  of  the  endless 
track,  somewhat  similar  to  those  used  on 
the  famous  British  "tanks,"  although 
much  smaller,  are  made  of  steel  stampings. 
They  can  be  left  flat  for  running  over 
firm  roads  or  they  can  be  pro\ided  with 
angle-iron  grousers  or  projections  to  grip 
very  soft  ground. 

The  tractor  may  be  used  for  any  kind 
of  farm  cultivation.  It  has  a  speed  of 
about  two  miles  an  hour  when  pulling  a 
four  gang  plow.  The  machine  weighs 
less  than  three  thousand  pounds,  has  an 
overall  length  of  one  hundred  and  two 
inches  and  can  turn  completely  around  in 
a  ten-foot  circle.  Its  small  size  is  one  of 
its  greatest  a.ssets. 
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Why  the  Horse  Is  An  Aristocrat 


He  is  the  product  of  an  ancestry 
that  goes  back  three  million  years 


THE  earliest  known  ancestor  of  the 
horse,    called    the    Eohippus  or 


'Dawn  Horse,"  is  believed  to  have 
existed  more  than  three  million  years 
ago,  in  what  is  known  as  the  Eocene 
Age,  hundreds  of  thousands  of  years  be- 
fore the 
coming 
of  man. 
Fossil 
remains 
of  that 
animal 
were 
found  in  cer- 
t  a  i  n  rock 
strata  in  this 
country. 
From  the  re- 
mains of  a 
skeleton  un- 
covered in 
New  Mexico; 
J.  W.  Gidley, 
one  of  the  sci- 
entists con- 
nected with 
the  United 
States  Na- 
tional Muse- 
um, in  Wash- 
ington, D,  C, 
reconstructed 
the  interesting 
model  which  is  pictured  here. 

This  earliest  known  ancestor  of  the 
horse  was  about  the  size  of  a  small  fox, 
standing  a  little  more  than  fourteen 
inches  high  at  the  shoulder.  He  had  four 
toes  on  each  of  his  front  feet  and  three- 
toed  hind  feet.  His  teeth  were  small  and 
short-crowned.  He  probably  lived  around 
the  margins  of  lakes,  where  the  ground 
was  more  or  less  soggy,  and  pastured  on 
grass. 

In  the  course  of  thousands  of  centuries, 
his  physique  developed  as  his  needs  re- 
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Above  appears  the  highest  tyi>c  of  horse,  the  result  of 
many  centuries  of  careful  breeding  and  selection.  At  his 
feet  is  shown  his  earliest  ancestor,  the  Eohippus,  who 
stood  little  more  than  fourteen  inches  high  at  the  shoulder 


quired.  His  size  increased  and  his  skele- 
ton underwent  important  changes  in 
accordance  with  his  altered  living  condi- 
tions and  habits. 

The  horse  of  the  Oligocene  period, 
known  as  Mesohippus,    was  about  the 

size  of  a  sheep 
and  had  three 
toes  on  each 
foot.  In  the 
Miocene,  a 
little  later 
period,  there 
were  numer- 
ous large 
horses,  all 
with  three 
toes  on  each 
foot,  but  with 
the  middle 
t  o'e  much 
larger  than  its 
companions. 
Their  teeth 
were  much 
longer,  more 
powerful  and 
much  deeper- 
crowned. 

In  a  still 
later  period, 
called  the 
Pliocene,  were 
found  thi' first 

horses  with  but  a  single  toe  on  each  foot, 
which  soon  developed  into  a  hoof.  The 
auxiliary  toes,  being  useless,  disappeared, 
and  only  the  stumps  remained,  traci^s  of 
which  may  be  seen  in  modern  horses,  ev<'  i 
those  of  the  highest  stock. 

True  horses,  of  the  form  and  approxi- 
mate size  of  the  modern  steed,  wit*'  not 
found  until  the  Pleistocene  period.  'I'h*"^ 
were  common  all  over  North  Ann-ri'  n  mtd 
Europe.  Although  they  rewfnt»l«"J 
modern  horse,  they  were  urn^lli  r  in 
and  inferior  in  strength  a;j«l  fl«4««tn 


Those  of  us  interested  in  science,  engineering,  invention,  form  a  VmkJ  tif  guit 
We  should  help  one  another.  The  editor  of  The  POPULAR  SciEN'  fc  MuvfT^^-  ' 
willing  to  answer  questions. 
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Drawing  Twenty  Shades  at  Once 

The  stereopticon  operator  pushes  a  button 
and  presto!  the  shades  are  raised  or  lowered 


A  simple  push  of  a  button  by  the  atereopticoa  operator  and  all  the  shades  in 
the  auditorium  are  lowered  simultaneously.    Another  push  and  they  are  raised 


Motor  outside 
of  room  . 


THE  inconvenience  of  having  to  draw 
each  window  shade  separately  in  an 
assembly  room  when  motion  pic- 
tures or  stereopticon  views  are  to  be  shown, 
has  been  overcome  by  an  electrical  de- 
vice, which  makes  it  possible  to  draw  all 
the  shades  simultaneously  by  simply 
pushing  a  button.  This  new  device  is 
installed  in  the  auditorium  of  the  Bureau 
of  Standards  building,  Washington,  D.  C, 
and  is  manipulated  by 
the  motion  picture  or 
stereopticon  operator. 

Two  horizontal  shafts 
extend  on  each  side  the 
full  length  of  the  room 
within  the  wall,  directly 
over  the  window  frames. 
Each  shaft  is  revolved  by 
means  of  a  small  electric 
motor,  placed  in  a  pocket 
in  the  wall  just  outside  of 
the  auditorium,  as  shown 
in  the  accompanying  il- 
lustration.      A  special 


Wires  in  conduits  to^*^ 
limit -switches  ***** 

Details  of  the  limit  switch  which 
opens  and  closes  the  circuits 


switch  is  installed  near  the  motion-picture 
projector,  by  means  of  which  the  operator 
can  easily  turn  the  shaft  in  either 
direction,  so  as  to  raise  or  lower  the  shades. 

Power  is  transferred  from  the  motor 
shafts  to  the  shades  by  means  of  gears 
on  the  shafts,  which  mesh  with  smaller 
gears  mounted  on  one  end  of  each  roller. 

A  limit  switch  controlled 
by  the  operator's  main 
switch,  breaks  the  cir- 
cuit when  the  curtain 
has  been  pushed  down 
to  its  lowest  or  up  to  its 
topmost  position.  The 
direction  of  revolution  of 
the  motor  shaft  is  con- 
trolled by  the  operator's 
switch,  and  the  gear  on 
the  motor  shaft  drives 
that  on  the  end  of  the 
roller,  as  shown.  The 
revolution  of  the  motor 
shaft  causes  the  threaded 
nut  around  the  motor 
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ahftft  at  the  center  of  the  switch  to  move 
in  either  direction  and  to  break  the  cur- 
rent circuit  by  contacting  with  one  or  the 
other  of  the  two  bell-crank  levers.  The 
two  movable  rubber  blocks  on  which 
the  bell-crank  levers 
919  mounted,  are  ad- 
justed by  screws,  work- 
ing in  the  slots  shown, 
so  that  the  contact  on 
the  right  opens  when 
the  curtains  have 
mched  their  upper 
limiting  positions,  and 
that  on  the  left  when 
they  have  reached 
their  lower  limiting 
positions. 

The  system  has  a 
number  of  defects,  due 
mainly  to  the  fact 
that  it  was  not  in- 
stalled until  after  the 
waDs  of  the  lecture 
room  had  been  started. 
This  made  it  neces- 
sary to  operate  the 
curtains  entirely  from 
the  tops  of  the  \\in- 
dows.  It  would  be 
more  satisfactory  if 
the  curtains  could  be  operated  from  below 
rather  than  from  above.  This  would 
aQow  them  to  be  pulled  down  by  the 
motor  and  then  roll  them- 
selves up  through  the  action 
of  the  roller  spring,  the  pawl 
b«nf  removed  to  allow  free 
action. 


I 


A  Lawyer*8  Brief  Case  Is  the 
Engineer's  Knapsack 

F  soldiers  use  knapsacks,  why  not  en- 


gineers? So 


A  brief  case  converted  into  a  knapsack 
for  holding  an  engineer's  blueprints 


thought  a  railroad  en- 
gineer and  he  straight- 
way devised  the  knap- 
sack shown.  A  strap 
is  attached  to  an  or- 
dinary brief  case  and 
goes  over  the  wearer's 
shoulders.  As  many 
as  a  dozen  blueprints 
can  be  folded  and 
tucked  into  the  pock- 
ets of  the  case.  Two 
straps  are  sewed  on 
the  back  to  serve  as 
holders  for  rolled-up 
drawings  that  are  too 
big  to  go  into  the 
case  sections.  For 
carrying  his  drawing 
instruments  another 
pocket  is  placed  just 
above  the  two  straps. 
In  this  way,  the  engi- 
neer can  carry  supplies 
along  and  yet  have 
his  hands  free. 


Wood  Flour  Is  a  New  Pro- 
duct Made  from  Sawdust 

WOOD  flour  is  made  by 
Ending  dry  sawdust 
the  same  way  that  grain  was 
'ormerly  ground  in  the  old- 
'ishioned  mills.  At  the  pres- 
*at  time  it  is  used  in  ammu- 
plants  as  an  absorbent 
c  preparing  dynamite, 
^benucally-bleached  wood 
iour  is  used  in  making  wood 
•xucco    and    molding.  In 
Vt,  woodl  flour  is  coming 
xto  ^ider  commercial  use 
•»?h  day. 


Here  Is  a  New  Tool  for  Grinding 
Your  Automobile  Engine  Valves 

THIS  new  type  of  valve 
grinder  differs  from 
others  which  you  have  seen. 
While  the  handle  is  turned  in 
one  direction  only,  the  shank 
that  turns  the  valve  is  re- 
volved   alternately    in  op- 
I)Osite  directions  to  produce 
the  forward  and  backward 
action  so  necessary  for  per- 
fect valve  grinding.  This 
unusual    action  is 
secured  through  the 
use   of   two  gears 
with  segmental 
teetn,  which  alter- 
nately   come  into 
contact  with  a  third 
horizontal  gear  on 
the  top  of  the  verti- 
cal shank  of  the  de- 
vice, as  shown  in 
the  illustration. 


Though  the  handle  is  revolved 
in  one  direction  only,  the 
grinder  part   reverses  itself 
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Simple  Home  Tests  for 
Tea  and  Coffee 

THE  commonest  adul- 
teration in  the  case 
of  tea  is  the  addition  of 
what  is  known  as  "dress- 
ing."    This  is  really  a 
matter  of  dyeing-  Hoor 
tea  is  treated  with  cer- 
tain substances  in  order 
to  give  it  a  fine,  hluck 
color.    The  presence  of 
"dressing"  in  tea  may  be 
detected   by  rubbing  a 
sample  of  tea  in  a  [)iece  of 
fine  white  lin- 
en.   A  pocket 
handkerchief 
serves  the  pur- 
pose very  well. 
If  the  tea  is 
pure,    only  a 
little  dust  will 
be  left  on  the 
handkerchief, 
and  this  dust 
may  be  blown 
away  by  your 
breath.   If  the 
tea   has  been 

treated,  a  dark  stain  will  be  found  on  the 
material. 

The  test  for  coflfee  is  equally  simple. 
Fill  a  tumbler  with  water  and  sprinkle  a 
few  grains  of  coffee  on  the  surface  of  the 
water.  Pure  coffee  will  float,  because  the 
coffee  bean  contains  so  much  oil  that  each 
grain  is  coated 
with  a  film  of  oil. 
If  the  coffee  has 
been  adulterated, 
the  grains  will  sink 
and  the  water  will 
become  discolored. 
If  chickory  has 
been  added  to  the 
coffee,  the  chicko- 
ry grains  will  sink 
very  rapidly  while 
the  coffee  grains 
will  continue  to 
float. 

Thus  easily  you 
can  determine  the 
purity  of  tea  or 
coffee. 


Above:  Adul- 
terated tea 
leaves  a  dark 
stainonlinen. 
At  right  : 
Pure  corTee 
docs  not  dis- 
color the  wa- 
ter. At  left: 
Adulterated 
coffee  sinks 
and  rapidly 
discolors 
the  water 


There  Is  An  Increasing 
Wastage  of  Adult  Life 

ACHILD  born  to-day 
has  about  ten  times 
as  many  chances  of  living 
and  gro\\ing  to  maturity 
as  had  the  child  born  thirty 
years  ago.    On  the  other 
hand,  a  man  forty  years 
old  has  fewer  years  to  live 
than  had  the  man  of  the 
same  age  thirty  years  ago. 
Medical  statistics  prove 
that  infant  mortality  and 
preventable  diseases  are 
decreasing, 
whereas  degen- 
erative diseases 
and  cancer  are 
increasing. 
However,  the 
gravity  of  the 
wastage  of 
adult  life  will 
not  be  appre- 
ciated until 
there  isanation- 
w^ide  registra- 
tion of  the  sick. 


With  the  aid  of  the  raised  letters  on  the 
cards,  the  blind  can  read  thetn  easily 


The  Blind  Have  a  Deck  of  Cards  All 
Their  Own 

CARDS  that  have  recently  been  de- 
vised for  the  blind  have  raised  letters 
in  the  top  and  bottom  corners  that  reveal 
their  identity.  By  placing  his  thumb  over 

 ^      the  letters,  the 

blind  man  can  tell 
what  cards  he 
holds  nearly  as 
quickly  as  the  or- 
ordinary  person. 
Dots  form  the  let- 
ters. "Two  D" 
means  that  the 
card  is  the  Two  of 
Diamonds;  "J.H." 
means  the  Jack  of 
Hearts,  and  so  on. 
At  first  the  blind 
experience  a  little 
difficulty  in  read- 
ing the  cards  read- 
ily, but  they  soon 
become  proficient. 


.oogle 


Two  Hundred-Yard  Drives  inYour  Parlor 


*'  Fore  "  you  yell,  as  of  old,  and  hit 
the  golf  ball  as  hard  as  you  like 


P 


.\RLOR  golf  would,  in  theory,  seem 
to  have  all  the  benefits  and  thrills 
of  parlor  baseball,  as  both  games 
supposed  to 


are 

require  much 
room,  but  you  can 
make  no  inventor 
believe  this. 

The  ver>'  latest 
endeavor  to  har- 
ness  down  the 
game  to  the  con- 
fines of  the  largest 
apartment  in  your 
residence,  is  a  ma- 
chine  which  lets 
you  whack  the  ball 
with   all  your 
might  and  which 
indicates  not  only 
the  length  of  the 
<  J  rive,  but  also  the 
*^levation  and  de- 
rtertion,    so  that 
you   can  judge 
N^hat   the  ball 
might  have  done 
in  the  open  air,  un- 
tethered  to  an  un- 
romantic  contrap- 
tion of  springs  and 
things. 

The  machine 
(x>nsists  first  of  a 
plunger  working  in 
a  stout  tube  and 
compressing  a  coil- 
ed spring  as  it  is 
drawn    out.  On 
the  tube  are  grad- 
uations represent- 
ing yards  of  drive. 
The  ball   is  har- 
nessed to  the  end 
of  this  plunger  by 
a  stout  bit  of  \*ire 
rope,    then    it  is 
t$ed  or  whatever 
is  the  preliminary 
necessa  r y  to 
smacking  it  clear 


The  machine  indicates  not  only  the  length  of 
the  drive  but  also  the  elevation  and  deflection 


(■vif  Ml  I  vw.f  e 

intf.catorj  1o» 


When  the  ball  is  struck,  the  plunp^er  is  forced 
out  and  compresses  a  coiled  spring,  causing 
the  pointer  to  register  the  length  of  drive 


L  .1 

A         '  -i 

Lateral  and  vertical  scales  show  the 
elevation  and  deflection  of  the  ball,  which 
is  fastened  to  the  plunger  with  wire  rope 


out  of  the  county,  and  the  golfer  soaks 
it  with  all  the  malice  he  would  display 
in  an  attempt  to  reach  a  green  two  hun- 
dred difficult  yards 
away. 

The  blow  yanks 
out  the  plunger 
against  the  force 
of  the  coiled 
spring.  By  the 
construction  of  the 
tube,  the  plunger 
is  held  out  at  the 
point  where  it 
stops,  lest  the  re- 
turning spring 
smite  the  golfer 
with  the  ball.  A 
pointer  indicates 
on  the  tube  the 
number  of  yards 
the  ball  would 
have  gone  in  a  real 
game. 

Also,  as  the  bar- 
rel containing  the 
plunger  is  free  to 
swing  upward  or 
sideways,  there  are 
provided  lateral 
and  vertical  scales 
to  show  whether 
the  ball  would 
have  gone  st  raight, 
and  whether  in 
elevation  it  would 
have  endeavored 
to  emulate  the  cnw 
that  jumped  over 
the  moon.  For- 
tunately, no  pro- 
vision is  made  for 
measuring  the 
strenf^th  and  flu- 
ency of  the  lan- 
guage used  in  case 
the  ball  is  missed 
or  topped  as  it  is 
semi-occasionally 
indoors  as  well  as 
outdoors. 


plat 
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A  Sandpaper  Label  for  the  Poison  To  Make  Your  Shoes  Last  Longer, 
Bottle  Gives  Warning  in  the  Dark  Oil  Them  Occasionally 


PERHAPS  the  simplest  of  all  devices  TT  THEN  your 
for  protecting  people  from  taking  VV  hard,  you 
doses  from  poison  bot- 
tles by  mistake,  is  the 
sandpaper  label  shown 
in  the  accompan^nng 
illustration.  The  act- 
ual label  with  its  usual 
skull  and  crossbones  is 
pasted  on  a  piece  of 
sandpaper  large  enough 
to  go  all  around  the 
bottle,  so  that  when 
you  take  up  the  bottle 
in  the  night,  no  matter 
how  dazed  from  sleep 
you  may  be,  the  rough 
unfamiliar  feel  of  the 
sandpaper  rouses  you, 
and  you  recognize  at 
once  that  the  bottle 
contains  poison  of  some 
description.  The 

printed  label  will  tell         -p»   ^  ,  i        i  •  i        *  4 

V,     I  •   J  T'lC  sandpaper  label  is  pasted  on 

the  kind.  a  bottle  wliich  contains  poison 


shoe  leather  gets  dry  or 
should  oil  or  grease  it. 
To  do  this,  first  brush 
off  all  mud  and  then 
wash  the  shoe  in  warm 
water,  drjing  it  with  a 
soft  cloth. 

While  the  shoe  is 
still  wet,  apply  the  oil 
or  grease,  rubbing  it  in 
with  a  swab  of  wool,  or 
better  still,  with  the 
palm  of  the  hand.  After 
treatment,   the  shoes 
should  be  left  to  dry  in 
a  warm,  but  not  in  a 
hot  place.    Castor  oil 
is    recommended  for 
ahoes  that  are  to  be 
polished.    For  plainer 
footgear,  fish  oil  and 
oleine  or  any  one  of 
the  less  expensive  oils 
may    be  substituted 
with  very  good  results. 


I 


A  Trolley  Hoist  for 
Handling  Coal 

N  small  boiler  plants  w  here 
coal  has  to  be  transferred 


bin  to  the  fur- 
small  electric, 
trolley  hoist 


from  an  outside 
nace  doors,  the 
cord-operated 
shown  in  the  accompanying  il- 
lustration solves  the  problem 
economically  in  almost  every 
case.  The  hoist  shown  is  filled 
by  hand  but  is  self-dumping  and 
self-righting.  It  has  a  carrying 
capacity  of  a  half  ton  of  coal. 

The  overhead  trolley  on  which 
the  hoist  is  suspended  is  carried 
clear  into  the  boiler-room  which 
is  in  the  building  shown  in  the 
background,  so  that  one  man, 
with  simply  the  labor  of  filling 
the  bucket,  can  keep  a  battery 
of  boilers  supplied  with  coal  all 
day  long.  The  bucket  can  be 
raised  or  lowered  at  will  while  it  is 
traveling  to  and  fro  between  the 
coal  pile  and  the  boilers  by  sim- 
ply pulling  on  the  operating  cord. 


Although  self-dumping  and  sclf-rightinj;,  the  hoist  is 
filled  by  hand.    I«-  can  lift  half  a  ton  of  coal 


Ninety  Degrees"  says  the  Regulator 


And  that  will  be  the  unchang- 
ing temperature  of  your  bath 


/\T  the  top  of  the  contrivance  here 
J-\    illustrated,  a  little  lever  slides  over 
a   small,  circular  and  graduated 
scale.     Set  this 
lever    at  any 
point  you   like — 
the  scale  reads  in 
degrees  Fahren- 
heit— open  a  valve 
and  forthwith  your 
bath  water  comes 
out  at  the  right 
temperature.  Once 
having  set  this 
lever,  you  may  let 
the  water  run  an 
hour  or  more;  in 
fact,  any  length  of 
time,  and  still  the 
temperature  re- 
mains unchanged 
— this  in  spite  of 
the  fluctuation  in 
the  supplies  of  hot  and  cold  water  fed  to 
the  contrivance.   And  hot  and  cold  sup- 
plies do  fluctuate,  as  anyone  who  has 
ever  stood  under  a  shower  bath  knows. 
Alternate  freezings  and  scaldings  are  not 
pleasant. 

The  illustra- 
tion shows  the 
principal  work- 
ing  parts  and 
their  functions. 
The  big  cylindri- 
cal coils  of  the 
machine  are 
made  of  two  un- 
like metals  weld- 
ed or  riveted  to- 
gether to  form  a 
thermostat.  The 
metals  expand 
or  contract  with 
changes  in  tem- 
perature very 
much   as  does 
the  hairspring 
on  a  watch  at 
each  tick.  The 
regulating  lever 
at  the  top  con- 


Even  the  baby  enjoys  a  bath  in  which  the 
temperature  of  the  water  does  not  change. 
Look  at  the  happy  expression  on  his  face 


CONTRoLn  TrMfUlATUIUt 
or  WATER 


TSMrC&ATVItX:  SCALE 


BWINOtNO  VOKi; 
OEAR  OPICRATKIJ 
BY  MOVEM£.NTd 
or  COILS 


rivoT  ON  WHICH 

BALANCCO  VALVE 

awiNoa 


CENTER  or  OUTLET 
U  LN  REAR 


HOT  WATER  IKLET 


The  principal  parts  of  the  water  regulator  and  their 
functions.    There  are  six  metal  thermostat  coils 
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trols  the  amount  of  this  expansion  or 
contraction  just  as  does  the  "fast"  and 

"slow"  lever  on  a 
time-piece.  Thus 
the  temperature  of 
the  water  is  con- 
trolled. The  mo- 
lion  of  the  .spirals 
with  changes  in 
temperature  are 
passed  along  to  the 
balanced  valve  at 
the  bottom  of  the 
machine  by  means 
of  a  yoke  hidden 
in  the  interior.  As 
a  result  of  the 
thermostat's  ac- 
tion, the  balanced 
valve  can  open  the 
hot  and  cold  water 
supplies  only  to 
the  right  degree 
and  proportion  necessary  to  produce  the 
temperature  desired. 

The  machine  is  of  great  use  in  hospitals 
where  many  baths  of  widely  varying  tem- 
perature  must   be   given    to  patients. 

Laundries  also 
find  the  con- 
trivance of 
value  in  control- 
ling the  hotness 
of  water  used  on 
fine  fabrics. 

Several  sizes 
are  manufac- 
tured, from  a 
small  one  suited 
to  the  home,  to 
others  of  large 
capacity  adap- 
ted to  the  needs 
of  sanitariums, 
hotels,  Y.  M.C. 
A.'s,  and  similar 
users.  Having 
only  a  lever  to 
set,  and  a  valve 
to  open,  the  ma- 
chine is  easily 
operated. 
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but  a  mere  touch  transforms  it 
into  a  comb  or  into  an  envelope 
opener.  All  of  it  is  made  of  alumi- 
num, except  a  small  file  of  thin 
steel  which  serves  as  the  nail-file. 

The  inventor  claims  it  would 
remind  children  to  keep  their  hair 
combed  and  their  finger  nails  cared 
for.    And  all  this  for  two  cents! 


The  ram  walks  on  the  treadmill  and  operates  the 
separator  without  being  conscious  of  the  indignity 


Making  a 


Ram  Drive  a 
Separator 


Cream  beasts. 


A CREAM  separator  run  by  ram 
power  is  something  of  a  novelty. 
The  ram  tries  to  walk  out  of  the  room, 
but  as  he  is  standing  on  a  treadmill,  all 
he  does  is  to  operate  the  machine  for 
separating  the  cream  from  the  milk. 
The  proceeding  is  not  only  inhuman,  but 
expensive  in  the  long  run. 


A  Six-in-One  Article— A  Revelation 

in  Usefulness 


A 


POCKET 
article  about 
the  size  of  a  foun- 
tain pen,  which,  af- 
ter investigation, 
proves  to  be  fully 
equipped  to  per- 
form all  the  ardu- 
ous duties  of  a 
comb,  a  ruler, 
a  pencil-holder,  a 
nail-file  and  an  en- 
velope opener,  has 
been  invented  by 
Mandius  J.  Mun- 
son,  of  Los  Ange- 
les, California.  In 
its  simple  dress, 
the  article  looks 
like  a  combined 
'  and  pencil. 


It's  a  comb,  a  ruler,  a  pencil -holder,  a  rmil- 
filc  and  an  envelope  opener  all  in  one 


The  Diseases  for  Which  Man 
Blames  the  Beasts 

ALTHOUGH  animals  are  not 
l  \  affected  by  the  sicknesses 
and  communicable  diseases  of 
man,  yet,  for  some  unexplainable 
reason,  the  scientists  and  phy- 
sicians declare  that  a  whole  host 
of  oft-times  fatal  ailments  of 
mankind  are  traceable  to  the 
The  horse  is  blamed  for  spread- 
ing glanders,  rabies,  lockjaw  and  other 
diseases  of  five  or  more  syllables.  Dogs 
and  cats  are  branded  as  the  circulators  of 
rabies,  parasitic  worms  of  different  kinds, 
fleas  and  ticks.  The  cow  is  the  worst 
offender.  The  list  of  diseases  laid  at  her 
barn-door  is  headed  with  tuberculosis 
and  grows  constantly  more  blood  curd- 
ling, until  we  wonder  why  physicians 
and  scientists  consent  to  the  use  of  milk, 
butter  and  cheese  which  still  lead  the 
dietitians'  list  of  nutritives. 

Rats,  squirrels  and  fleas  spread  the 
bubonic  plague.    We  are  prepared  to 

believe  that  lice 
and  bedbugs,  flies 
and  mosquitoes 
are  the  rapid  trans- 
it lines  for  yellow 
fever  and  malaria. 
We  are  willing  to 
forego  the  luscious 
oyster  all  the  year 
round,  if  need  be, 
to  avoid  typhoid 
fever.  It  will  go 
hard  with  many  of 
us,  though,  if  the 
fish-day  diet  must 
be  cut  out  on  ac- 
count of  the  pos- 
sibility of  tape- 
worm which  the 
scientists  say  fish 
food  carries. 
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Fish  Bowl  with  Folding  Stand  for 
the  Magician 

THIS  very  serviceable  fish  bowl  is 
really  of  a  collapsible  variety.  Con- 
trary to  appearance,  it  can  be  folded  up- 
water,  fish  and  all-  and  carried  beneath 


and  swimming  gold-fish.  The  fish  are 
generally  known  as  "three-carat  gold- 
fish" because  they  are  composed  of  three 
red  carrots  whittled  into  shape. 

Unequally  Adjusted  Rear  Wheel 
Brakes  Cause  Skidding 

BRAKES  that  are  not  properly  ad- 
justed will  cause  a  skid  on  slippery 
pavements.  A  way  to  find  this  fault  is 
to  drive  the  car  on  a  dry  road,  to  ac- 
celerate quickly,  then  suddenly  to  apply 
the  brakes.  If  one  wheel  skids  and  the 
other  keeps  turning,  this  shows  that  the 
brake  on  the  sliding  wheel  is  set  tighter 
than  its  mate. 


The  ctirved  metal  legs  fold  up  snugly 
against  the  sides  of  the  glass  bowl 

your  coat.  To  substantiate  this  state- 
ment it  can  be  said  that  this  bowl  is 
the  invention  of  one  of  the  world's  great- 
eat  "eye  foolers" — an  old-time  magician 
named  Hartz.  From  an  empty  cloth 
he  magically  produced  six  of  these  bowls. 
This,  however,  was  an  unusual  achieve- 
ment which  perhaps  only  Hartz  could  do. 
But  anyone  can  hide  one  of  these  bowls 
beneath  his  coat. 

To  begin  with,  the  legs  fold  up  flat 
against  the  sides  of  the  bowl.  A  rubber 
cover,  slipped  over  the  mouth  of  the 
bowl,  keeps  the  water  in.  The  bowl  is 
hidden  under  the  coat  and  held  in  posi- 
tion by  the  pressure  of  one  arm.  As  the 
conjurer  waves  his  cloth,  one  hand  steals 
beneath  the  coat  and  brings  out  the  bowl. 
The  metal  legs  snap  into  an  upright  posi- 
tion by  means  of  a  series  of  rubber  bands 
fastened  to  each  leg. 

In  taking  oS  the  cloth,  the  rubber  cover 
'a  removed,  thus  displaying  a  bowl  about 
7 in.  high  and  8  in.  wide,  brimful  of  water 


A  Bench  Holder  for  a  Large 
Pair  of  Tinner's  Snips 

USUALLY,  snips  that  are  used  for 
cutting  sheet  metal,  if  they  are  of 
medium  or  large  size,  are  heavy  and 
clumsy  to  handle,  and  it  is  diflicult  to  cut 
on  a  straight  line.  To  overcome  this,  I 
mounted  a  heavy  pair  on  a  hardwood 
base  about  6  in.  wide  and  as  long  as  the 
snips.   This  dimension  may  be  as  desired, 


A  wood  base  and  blocks  to  hold  tinner's 
snips  so  that  theyare  easy  to  handle 


as  shown  in  the  illustration.  In  this  way, 
bench  shears  are  made  and  they  are 
portable  and  easy  to  handle.  With  this 
arrangement,  it  is  surprising  how  straight 
the  snips  will  cut.— W.  E.  Day. 
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A  Homemade  Focusing  Hood  for 
a  Hand  Camera 

THE  plate  camera,  although  a  little 
slower  to  arrange  for  procuring  a  pic- 
ture, will  usually  give  better  results  than 
other  kinds, 
owing  to  the 
fact  that  it  can 
be  brought  into 
perfect  focus, 
by  adjusting 


When  this  hood  is  placed  over  the  cam- 
era, the  door  of  camera  can  be  opened 
back  into  it,  allowing  a  perfect  view  for 
focusing. — Chas.  Claude  Wagner. 


.\n  Indestructible  Paper  Weight 
and  Blotter 

A BLOTTER  and  paper  weight  which 
is  practically  indestructible,  can 
easily  be  made  by  mixing  7  parts  (by- 
weight)  of  gypsum,  one  part  of  potato 
flour  and  a  small  portion  of  water.  Just 
enough  water  should  be  used  to  dampen 
the  mixture.  The  ingredients  should  im- 
mediately be  poured  into  a  well  greased 
mold,  and  there  allowed  to  dry  thor- 
oughly. Then  they  will  be  quite  ready 
for  use. — W.  S.  Standiford. 


A  hood  for  the  camera  back  for  keeping 
light  from  ground  glass  while  focusing 

the  image  shown  on  the  ground  glass. 

The  greatest  difficulty  in  doing  this  has 
been  in  cutting  off  the  side  lights.  This 
is  usually  done  with  a  cloth  thrown  over 
the  head,  which  method  is  uncomfortable 
and  slow. 

The  hood,  shown  in  the  illustration,  can 
be  attached  very  easily  and  can  be  tele- 
scoped small  enough  to  carry  conveniently 
in  the  pocket  or  case.  First,  cut  four 
pieces  of  paste-board  about  2  in.  in  width 
and  long  enough  to  fit  around  the  frahie 
of  the  camera.  Two  of  these  pieces  should 
be  slightly  shorter  than  the  others.  Sew 
the  four  pieces  together  to  form  the  frame. 
In  pulling  the  joints  together,  at  least 
1/16  in.  should  be  left  to  allow  the  frame 
to  fold  when  placed  in  the  pocket.  A 
piece  of  black  oilcloth  is  then  procured 
and  cut  according  to  the  pattern  shown. 
White  oilcloth  may  also  be  used  just  as 
successfully. 

After  stitching  the  V-shaped  edges  to- 
gether, the  shape  is  pyramidal.  Now 
place  the  larger  opening  over  the  paste- 
board frame,  allowing  it  to  lap  about 
1  in.,  and  sewing  it  firmly  to  the  frame. 
Fasten  a  wire  around  the  opposite  or 
smaller  opening,  and  hem  the  oilcloth 
over  the  wire. 


Making  Bone  Black  from  Scraps 
of  Leather 

THE  apparatus  illustrated  is  for  the 
purpose  of  manufacturing  bone 
black — animal  charcoal  or  ivory  black,  as 
it  is  called.  I  have  made  this  pigment  for 
black  shoe  polish  or  paste,  discoloring 
liquids,  filtering,  etc. 

It  consists  of  an  ordinary  piece  of  pipe 
— the  size  depending  on  the  amount  to  be 
heated,  or  burned  capped  on  one  end, 
with  the  other  end  left  open  to  make  it 
convenient  for  filling  and  to  provide 
escape  for  the  gases.  The  pipe  is  half 
filled  with  scraps  from  old  shoes  and  har- 
ness. The  filled  pipe  is  then  laid  with 
the  capped  end  in  a  furnace  or  in  the  fire- 
box of  a  stove,  allowing  the  open  end  to 
extend  out  where  the  gases  coming  from 


.Ptpe  cap 


Leather  scraps 


Gases  burn  as 
\hty  come  out 

Arrangement  of  a  pipe  for  burning  leather 
scraps  to  make  an  ivory  black  pigment 


the  pipe  will  burn  during  the  operation. 
The  animal  charcoal  obtained  from  the 
leather  scraps  is  free  enough  from  any 
mineral  substance  to  need  no  acid  treat- 
ment whatever. — Henry  Klaus. 
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A  Sled  Driven  by  a  MotorQ^cle      Qualities  of  Steel  and  Wrought 
Engine  and  Airplane  Propeller  Iron  for  Plumbing 

NY  one  who  possesses  a  motorcycle  or  OTEEL  and  iron  pipes  corrode,  but 

^  has  access  to  a  motorcycle  engine,  O  tests  show  that  steel  pipes  corrode  far 


A' 


Details  of  the  sled  ninner,  top  and  frame 
that  supports  the  shaft  and  propeller 


Top  of 
sled 


can  make  use 
of  it  to  good 
advantage  for 
the  winter 
months  by 
u  s  i  n  ?  its 
power  to 
drive  a  sled. 
While  the 
power  may 
be  applied  to 
the  driving 
wheel  that 
has  spikes  for 
pushing  the 
sled,  it  may 
also  be  used 
to  drive  a 
propeller, 
similar  to 
that  of  an 
airplane, 
which  thrusts  the 
sled  forward  with 
air  pressure.  The 
illustration  shows 
such  a  power  sled. 

While  the  plans 
^ve  only  general 
dimensions,  they 
are  suggestive  of  an 
arrangement  to 
hold  the  engine  and 
its  connections  to 
the  propeller  shaft. 
The  size  of  the  en- 
gine and  the  sled 
will  determine  the 
size  and  height  of 
the  standards. 

In  constructing 
the  sled  shown,  the 
power  plant  was 
fastened  to  the  rear 
end  of  the  frame, 
which  is  about  9 
ft.  long  and  3  ft. 
wide,  constructed 

of  boards  about  6  in.  wide  and  114  in- 
thick  at  the  edges;  and  cross  braced  with 
boarda  1  in.  thick.    The  runners  of  the 
sleds  are  4  ft.  long.— Geo.  M.  Fox. 


9'- 


3led  aiiadwd  to  top 


Chain 
ti9htenin9 
device 


Rear  view  5ide  view 

An  airplane  propeller  driven  by  a  gasoline 
engine  is  the  new  motive  power  for  this  sled 


is  greater  for  the 
wrought  iron.  An 
cates  that  the  steel 
more  quickly. — W.  S.  Standiford 


more  quickly 
than  those 
made  of 
wrought  iron. 
The  metal 
used  to  make 
steel  pipes  is 
a  low  carbon 
steel,  which 
resembles 
wrought  iron 
in  softness, 
except  that  it 
has  more  ten- 
sile strength 
and  is  purer 
in  quality. 
It  is  the  lat- 
ter charac- 
teristic which 
makes  it  cor- 
rode more 
quickly  than 
wrought  iron. 
Wrought  iron  con- 
tains slag,  which  is 
a  glassy  product. 
This  delays  the 
corrosion  to  some 
extent.  Wrought 
iron  pipes  have 
lasted  more  than 
twenty-five  years, 
if  properly  pro- 
tected from  frost, 
while  the  steel  ones 
corrode  very  quick- 
ly by  the  action  of 
the  chemicals  con- 
tained in  ordinary 
hydrant  water. 

Acid  and  alkali 
tests  show  that 
steel  pipes  corrode 
more  quickly  in 
salt  water  than  iron 
pipes.  In  fresh 
water,  the  corrosion 
steel  pipe  than  the 
acid  test  also  indi- 
pipe  is  eaten  away 
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A  Screen  Cover  for  an  Ordinary 
Flower  Holder 

PLACING  flowers  in  the  ordinary- 
vase  bunches  them  so  that  they  do 
not  fall  gracefully.  A  few  flowers  may 
be  prettily  displayed  and  made  to  look 


Any  jar  or  bowl  may  be  covered  with  this 
screen  made  of  rings  soldered  together 

like  a  large  bunch  if  each  stem  is  placed 
in  one  of  the  openings  in  this  screen-like 
covering  for  a  bowl  or  similar  container. 
Screens  for  this  purpose  may  be  pur- 
chased, but  they  are  very  easily  made 
at  home.  I  made  the  one  illustrated  from 
small  brass  rings  which  cost  me  only 
twenty  cents.  The  manner  of  construction 
is  as  follows: 

Select  from  the  pantry,  a  small  pot 
cover  that  has  seen  considerable  service 
and  that  has  no  tin  left  on  it.  It  should 
have  enough  curve  to  give  it  the  desired 
shape.  Turn  the  concave  side  of  the 
cover  up,  and  place  one  ring  in 
the  center,  over  the  spot  where  the 
knob  is  riveted.  Such  a  cover  must  have 
a  metal  knob  as  it  will  be  subjected  to 
heat.  Around  the  center  ring  lay  the 
other  rings  until  the  size  desired  for 
your  screen  is  reached.  Then  solder  the 
rings  together. 

Procure  some  wire  solder  and  acid; 
place  a  small  bit  of  solder  on  the  rings 
where  they  touch  one  another  and  put  on 
a  bit  of  the  acid.  When  all  joints  have 
been  gone  over,  take  up  the  cover 
with  a  pair  of  pliers  and  hold  it  over  a 
small  flame  so  that  it  will  be  heated 
evenly  and  just  enough  to  run  the  solder. 
Then  take  it  where  it  will  quickly  cool. 
After  cooling,  it  is  ready  for  use.  If  it 
is  desired  to  have  a  fancy  screen,  the  cover 
can  be  plated  in  nickel,  in  copper,  natural 
or  oxidized,  or  in  the  more  precious 
metals.  If  gold  or  silver  is  used,  the 
home-made  screen  will  be  as  expensive  as 
«  purchased  one. — J.  E.  Pettibone. 


Removing  the  Stains  of  Silver  Nitrate 
From  Cloth 

WHEN  using  silver  nitrate  bath  solu- 
tions in  photography,  the  operator 
frequently  stains  his  hands  and  clothing 
with    the    nitrate.     It    is    not  very 
generally  known  that  certain  chemicals 
will  remove  the  stains,  or  will  render 
them  invisible.     The  following  is  appli- 
cable to  clothing:   Dissolve  in  water  to  a 
moderate  concentration,  bichromate  of 
mercury,  obtainable  at  drug  stores,  and 
moisten  the  spot  with  it  until  the  stain 
becomes  invisible.  Or  dip  the  fabric  into 
a"  copper  chloride  solution  until  the  stain 
has  disappeared,  and  then  wash  it  with 
a  fairly  concentrated  solution  of  hyposul- 
phite of  soda,  followed  by  a  thorough 
rinsing  in  water.    Or  dissolve  one  part 
of  mercuric  chloride,  and  one  part  of 
ammonium  chloride  in  eight  parts  of 
water  and  dip  the  fabric  in  the  solution. 
To  remove  the  stains  from  the  hands,  a 
cloth  immersed  in  one  of  the  above 
mixtures  and  rubbed  on  the  stained 
portion  of  the  hand,  will  usually  serve. 
Some  people  use  potassium  cyanide,  but 
the  poisonous  property  of  the  cyanide 
makes  its  use  dangerous. 


Soldering  a  Crack  in  an  Old-Style 
Copper  Bathtub 

SOMETIMES  a  heavy  coating  of 
solder  is  run  over  a  crack  in  an 
old-fashioned  cop- 
per  bathtub,  or 
other  tank,  sheath- 
ed in  wood.  Event- 
ually the  edges  of 
a  portion  of  the 
metal  become  cof- 
roded  and  through 
expansion  and  con- 
traction of  the 
metal,  the  crack 
extends  up  into  the 
solder.  To  repair  this  properly,  clean  the 
metal  thoroughly,  then  take  a  piece  of 
clean  tin  or  copper,  wider  and  longer  than 
the  crack,  and  insert  it  in  the  opening  as 
shown.  Then  work  it  around  until  it  is  in 
the  position  of  the  dotted  lines.  Fasten 
it  with  brass  tacks  or  bright  nails.  Apply 
the  soldering  flux  and  run  the  solder, 
making  it  heaviest  over  the  crack  and 
the  nails.    James  M.  Kane. 


Placing  metal  strip 
back    of  break 
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R^diuildin^  a  Wrecked  Automobile 
To  Make  a  Racing  Gar 

THE  owner  of  a  wrecked  car  concluded 
it  was  only  fit  for  the  junkman  and 
left  it  in  the  corner  of  his  lot  where  it  was 
hauled  after  the  accident.  The  nephew 
of  the  owner  decided  that  it  could  be 
made  of  some  use,  as  the  en^ne  needed 
only  a  few  new  parts  to  make  it  like  new, 
T*he  cost  of  the  materials  he  bought  did 
not  exceed  $15. 

The  damaged  body  and  mud  guards 
were  stripped  from  the  chassis  frame,  and 


floor  with  metal  angles  securely  fastened. 

The  old  tool  box  was  tightly  fas- 
tened in  the  rear  of  the  gas  tank,  back 
of  the  seat,  and  used  for  an  extra  seat  by 
placing  cushions  on  it.  The  hood  was 
first  cut  out  from  cardboard  and  then 
from  tin  and  hammered  into  shape  on  a 
wooden  block.  This  covered  up  brake 
pedal,  clutch  pedals,  reverse  pedals  and 
protected  the  s^vitch  box.  The  result, 
after  the  car  had  been  painted,  can  be 
seen  in  the  upper  illustration. 

Carefully  look  over  a  supposedly 
wrecked  car  before  selling  it  for  junk,  for 
the  engine  may  still  be  in  per- 
fect order,  or  unharmed  to 
such  an  extent  that  with  slight 
repairs  it  can  be  put  in  shape 
for  further  use  in  an  automo- 
bile, or  for  a  stationary  power 
plant.  Some  other  parts  may  be 
used  in  rebuilding  another  car. 
Another  transformed  car  is 


A  built-over  and  refinishcd 
car  that  was  once  supposed 
to  be  wrecked  beyond  repair 

the  bent  and  damaged  radia- 
tor was  straightened  and  re- 
paired.     The  gasoline  tank 
was  moved  back  3  ft.  from 
under  the  front  seat,  which 
left  a  space  in  which  to  lower 
th.e  seat    to    the  position 
desired.    An  extra  piece  of 
g^asoline  pipe  bridged  the  gap 
made  by  moving  the  tank  back.    A  floor 
was  laid  on  with  tongue  and  groove  mast 
and  bolted  to  the  chassis.  The  length  of  the 
boards  was  kept  the  width  of  the  chassis 
instead  of  extending  to  the  wheels  as  in 
the  old  car.  The  steering  wheel  was  then 
lowered.    This  was  one  of  the  most  diffi- 
cult parts  of  the  work.    A  new  hole  was 
cut  in  the  dash  board  3  ^  in.  lower,  giving 
the  wheel  the  correct  angle  from  the  low 
racing  seat.    The  old  seats  were  used, 
being  cut  out  of  the  center  to  fit  the  seat  to 
the  narrowed  car.    The  cut  pieces  were 
hrmight  together  and  braced  on  the  inside 
with  four  metal  strips.     To  give  a  firm 
hac^  support,  the  seat  was  braced  to  the  racer. 


i 


A  aenu-roadster  and  racer  was  desired,  so  the 
car  was  specially    built    on    a   new  chassis 

shown  in  a  second  photograph.  The 
owner  of  this  car  was  not  trying  to  save 
money.  He  merely  desired  a  car  made 
according  to  his  own  ideas.  In  thU  case,  a 
new  chassb  was  purchased,  including  mud 
guards,  tool  box,  gas  tank  and  headlights. 
He  floored  the  chassis,  put  in  two  separate 
seats  made  according  to  his  own  design, 
and  fitted  the  car  with  a  top  of  light 
awning  construction,  with  iron  piping 
screwed  to  sockets  in  the  floor,  removable 
at  will.  For  the  top,  brown  canvas  was 
used.  The  wind  shield  was  reduced  to 
half  size  to  conform  to  the  shape  of  the 
car.    This  car  is  half  roadster  and  half 
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The  stool  as  it  ap- 
pears when  finished 


Making  an  Oak  Footstool  in 
Mission  Style 

THE  footstool  shown,  differs  slightly 
from  the  conventional  style.  It  is 
thoroughly  prac- 
tical and  is  easy 
to  make.  Made 
in  oak,  it  is  a 
serviceable  and 
pleasing  piece  of 
furniture.  Select 
choice  material. 
The  ends  are  cut 
first.  Lay  them 
out  carefully, 
drawing  the  mor- 
tices on  both  sides 

so  that  both  sides  can  be  cut.  This  en- 
sures a  neater  and  more  accurate  job. 
Cut  the  outline  of  the  ends  on  a  handsaw, 
following  the  line  closely.  The  mortises 
are  then  cut,  working  from  both  sides. 
After  these  are  ready,  smooth  the  edges; 
the  straight  edges  with  a  plane  and  the 
curves  with  a  wood  file.  The  side  rails 
are  next  planed  to  width  and  the  ends 
fitted  to  their  respective  mortises.  Make 

and    fasten  in 

.t^M—  Ft,   place  the  cleats 

which  go  across 
the  ends  to  hold 
the  bottom 
board.  Clamp 
the  side  rails  in 


',4  CK^lsF 
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Details  of  the  oak  pieces  which  enter  into 
the  construction  of  the  mission  footstool 

pluce  as  they  are  to  be  in  the  finished 
piece.  Next  bore  the  holes  for  the  l2-^n. 
pins.  These  pins  are  cut  from  the  left 
over  scraps  of  wood.  Apply  glue  in  the 
holes  and  drive  the  pins  in  place.  The 
heads  of  the  pins  can  be  finished  with  a 
rounded,  flat,  or  pyramid  point  as  the 
taste  may  dictate.  Finish  the  stool  vdlh 
a  good  standard  oil  Btain. 


Asbestos  Used  in  Place  of  Copper  for 
Laboratory  Hoods 

IT  has  recently  been  found  that  asbestos 
can  be  substituted  for  copper  in  con- 
structing the  flue  pipes  for  the  hoods,  in 
chemical  laboratories.    It  had  formerly 
been  thought  that  nothing  but  heavy- 
sheet  copper  would  withstand  the  cor- 
rosive action  of  chemical  gases  and  fumes. 
The  present  high  price  and  scarcity  of 
copper,  however,  has  made  a  substitute 
almost  imperative  and  in  constructing 
some    new    laboratories    in  Brooklyn, 
application  was  made  to  a  large  manu- 
facturer of  asbestos  products,  for  asbestos 
flue  pipes.    As  a  result,  pipes  square  in 
cross  section  and  consisting  of  asbestos 
board  '4  in.  in  thickness  were  made  and 
installed.    These  pipes  are  gas  tight  and 
as  asbestos  is  entirely  unaffected  by 
corrosive  gases,  they  will  undoubtedly 
last  a  life  time.— FLOYD  L.  Darrow. 

How  to  Make  a  Force  Pump  of 
Pipe  and  Fittings 

WITH  a  few  pipe  fittings  and  pieces  of 
pipe  a  very  serviceable  force  pump 
can  be  con- 
structed that  may 
be  used  to  open 
up  drains,  water 
pipes  and  the  like. 
The  main  pipe  or 
pump  barrel  con- 
sists of  a  piece  of 
brass  pipe  into 
which  a  piston  is 
fitted  snugly. 
This  piston  is  op- 
erated with  a 
small  pipe,  having 
a  crossbar  made 
of  a  tee  and  two 
pieces  of  a  pipe 
at  the  upper  end 
for  a  handle. 
The  long  pipe  to 
which  the  piston  is  attached  runs  through 
a  packing  nut  fitted  into  a  pipe  cap  which 
covers  the  pipe  end.  The  lower  end  of 
the  barrel  screws  into  a  reducing  cross, 
having  connection  as  shown.  Two  check 
valves  are  attached  to  the  side  nipples. 
Water  may  be  supplied  from  either  or 
both  sides. — C.  H.  Thomas. 


A  force  pump  made 
of  pipe  and  fittings 


Homemade  Pair  of  Skis 

A  simple  method  of  making  skis 
without  having  to  bend  the  wood 


BY  following  the  design  here  illustrated, 
it  is  comparatively  easy  to  construct 
a  pair  of  skis  with  which  one  can  travel 
on  the  surface  of  the  softest  snowdrift 
without  sinking. 

Procure  two  hardwood  boards  about 
6  ft.  long,  4  in.  in  width,  and  3  2  thick. 
Although  soft  wood  will  do,  hardwood  will 
answer  the  purpose  better,  as  it  polishes 
easier,  and  the  smoother  the  ski  is  on  the 
bottom  the  better  it  will  run. 

A  leather  strap  i3  tacked  to  the  upper 
aide  of  the  ski,  so  as  to  form  a  loop.  This 
should  be  placed  exactly  in  the  center 
of  the  ski  and  should  be  just  large  enough 
to  admit  the  toe  of  the  shoe.  A  small 
block  of  wood  is  fastened  just  back  of 


Joe  strap 


The  straight  wood  runner  is  pointed  with 
■  piece  of  sheet  metal  curved  at  the  end 

the  toe-strap  in  such  a  position  as  to  fit 
into  the  hollow  part  of  the  shoe,  just  ia 
front  of  the  heel. 

A  piece  of  heavy  tin  or  sheet  metal  is 
used  for  the  front  part  of  the  ski.  This 
should  be  about  1  ft.  long,  4  in.  ^ide 
at  one  end  and  tapering  to  a  blunt  point 


at  the  other.  IL  is  lastoned  to  the  under 
side  of  the  front  of  the  snow-shoe,  with 
the  pointed  end  turned  up.  The  nail 
heads  and  all  sharp  i)oints  of  tin  shoul<i 
be  filed  off  so  as  to  make  the  under 
surface  of  the  ski  as  smooth  as  possi- 
ble.— Peter  J.  M.  Clute. 


How  to  Make  Knitting  Needles 
in  a  Speed  Lathe 

KNITTING  for  our  soldiers  seems 
popular  with  the  ladies  as  a  method 
of  doing  their  bit.  It  may  be  of  con- 
siderable interest  to  know  that  knitting 
needles  can  be  made  easily  and  cheaply 
by  students,  in  shops  where  speed  lathes 
are  available. 

Red  cedar  is  the  best  wood  to  use. 
Secure  straight  grained  sticks  and  joint 
them  straight  and  true.  Rip  out  pieces 
about  1  in.  longer  than  the  length 
desired,  and  with  a  side  of  the  cross  sec- 
tion only  slightly  greater  than  the  re- 
quired diameter  of  the  needle. 
Needle  sizes  are  about  as  follows: 

For  sweaters,  dia.  200  iu..  length  14  in.. 
Twist  drill  No.  7. 

For  liehuots,  dia.  175  in.,  length  13  in.. 
Twist  (hill  .\<>.  16. 

For  wristlets,  dia.  135  in.,  length  12  in.. 
Twist  drill  No.  29. 

Secure  a  piece  of  cold  rolled  steel  V-j  by 
2  by  5  in.  and  drill  a  hole  in  the  center  of 
each  end,  in  such  a  manner  as  to  allow  it 
to  be  bolted  to  the  face  plate  of  a  speed 
lathe  through  the  screw  holes  on  the  face 
plate.  It  should  approximately  center  up 
on  the  lathe.  With  a  twist  drill  of  the 
size  of  the  needle  reqiiired,  drill  a  hole 
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through  the  piece  of  steel  while  the  lathe 
is  running.  Countersink  the  face  of  this 
hole. 

Clamp  a  jack  plane,  bottom  up,  in  a 

vise  and  run  the  cedar  sticks  aerosa  the 
plane  to  remove  the  corners. 

Start  the  lathe  on  high  speed,  and  then 
feed  the  cedar  sticks  through  the  hole  in 
the  piece  of  steel.  A  little  pressure  may 
be  required,  but  if  the  pieces  are  not  too 
large,  they  will  feed  through  nicely  and 
leave  a  wdl  finished  surface. 

To  make  the  heads  or  knobs,  rip  some 
cedar  into  pieces  slightly  greater  than  3  ^ 
in.  square  and  about  42  in.  long.  Drive 
these  through  a  %4a.  dowel  plate^ 
Fasten  a  piece  of  pine  about  2  in.  thick  to 
a  face  plate,  and,  while  the  lathe  revolves, 
drill  a  ys-in.  hole  through  the  center  of 
the  pine  chuck.  A  ^^-in.  drill  is  best,  but 
a  ?^-in.  auger  bit  will  do.  Chuck  one 
of  the  •^^-in.  pieces  of  cedar  in  the  hole 
in  the  pine  piece.  With  a  drill  the 
same  size  as  the  needle,  drill  a  hole 
through  the  center  of  the  cedar  as  the 
lathe  revolves.  Next,  remove  the  cedar 
from  the  chuck  and  cut  it  into  s-in. 
lengths.  Glue  one  of  these  lengths  on 
one  end  of  the  needle.  When  dry,  chuck 
the  needle  in  the  hole  in  the  steel  plate 
(a  little  shellac  will  hold  it;  and  turn  the 
head  down.  The  needle  may  be  sanded 
lightly  by  allowing  the  free  end  to  turn  in 
the  palm  of  one  hand  as  the  lathe  runSt 
and  by  applying  the  sandpaper  with  the 
other  hand. 

The  needle  may  now  be  cut  to  length 
and  pointed  on  the  side  of  an  emery 
wheel,  or  on  a  revolving  disk  of  sand- 
paper, glued  to  a  chuck.  French  polish 
the  needle  by  hand,  with  a  little  shellae 
and  a  drop  or  two  of  linseed  oil.  The 
varnish  may  be  rubbed  in  with  a  piece  of 
cheesecloth.— Daniel  Green. 


Making  a  Lock  Washer  from  a 
GoU  of  Spring  Wire 

A GOOD  lock  washer  for  emergency 
use  can  be  made  by  cutting  a  single 
coil  from  a  compression  spring.  This  will 
have  the  "set"  of  a  regular  lock  washer. 
The  only  difference  is  that  the  washer  is 
made  of  round  instead  of  flat  stock.  An 
added  point  in  favor  of  this  device  is  the 
re^dy  availability  of  springs. 


A  Heater  for  the  Sidecar 
of  a  Motorcade 

AHEATBR  for  a  sidecar  can  be  easily 
made  from  a  tin  can — a  gallon  ofl 
can  will  do—and  a  flexible  tube,  such  as  is 
used  to  supply  warm  air  to  the  carbureter 
in  automobilea.  Cut  a  round  hole  in  one 
aide  of  the  can*  and  in  it  fasten  a  tube, 

which  passes 
Sg^^^^mg^  through  the  floor 
Inlet  ^^^^^^^^  of  the  car,  to  serve 
LfOggB^^Bg^^M  as  the  exhaust  out- 
(1  gases. 
Outlet  '11       One  end  of  the 
An  (dd  can  uaed       flexible    tube  Is 
to  heat  a  ddcear      slipped  over  the 

filler  nozzle  of  the 
can  and  clamped  in  place  with  a  hose 
clamp  or  a  wire  wound  around  it  and 
twisted  tightly.  The  other  end  of  t  h e  t  ube 
is  fastened  to  the  tail  pipe  of  the  muffler  in 
the  same  way,  a  hole  being  cut  in  the  side 
of  the  sidecar  allowing  the  tube  to  pass 
through.  If  some  covering,  such  as  a 
storm  apron,  is  used,  the  car  will  be  as 
warm  as  desired,  even  in  the  coldest 
weather. — N.  Drynan. 

Caring  for  Rubbers  to  Make  Them 
Wear  Longer 

RUBBER  overshoes,  like  eversrtbing 
.  eiae  just  now,  are  expensive,  and 
sometimes  hard  to  get  at  any  price. 
Any  suggestion  as  to  how  to  make  them 
last  longer,  will,  therefore,  be  appreciated. 
If  you  will  give  them  a  little  extra  care 
and  attention  you  will  be  more  than 
repaid  for  the  trouble. 

AU  (rils,  fata,  milk  or  adds  will  cause 
rubber  to  blister,  soften  and  wear  out 
quickly.  Therefore  keep  them  away 
from  your  overshoes.  When  soiled,  wash 
tiie  rubbers  with  lukewarm  water.  Do 
not  put  Aem  near  a  hot  stove  or  steam 
pipe,  as  the  heat  will  make  them 
crack.  Do  not  leave  the  rubbers  outside 
of  the  house,  exposed,  for  sunlight  will 
heat  and  crack  them.  Freezing  will  alao 
make  them  brittle,  so  that  they  are 
likely  to  crack  when  they  are  put  on. 
Of  course  it  would  be  rank  foolbhness  to 
try  to  wear  high  heeled  rubbers  on  low 
heel  shoes,  or  low  heeled  rubbers  on  high 
heeled  shoes.  In  either  case,  the  rubbers 
would  very  soon  break  out  al  the  heel. 
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K  Practical  Ventilator  for  the       Making  Briquettes  for  an  Alcohol 
Dairy  Barn  Stove 


essential    points   required  for    JN  drug  stores  and  at  stationers  are 


THE 

obtaining  the  best  results  with  this  A  seen  small  stoves  that  use  briquettes 

system  of  ventilation  are:    The  stable  of   solidified    alcohol   for   fuel.  These 

room  must  be  as  nearly  weather-proof  as  stoves  are  very  useful  for  boiling  coffee, 

possible.   To  keep  out  the  cold  air,  insu-  cocoa  or  for  other  purposes  where  an 

late  the  walls  and  ceilings  with  matched  intense  heat  is  desired.    They  are  also 

lumber  and  building  paper.    The  foul  very  convenient  for  campers  use  on  a 


air-vent  shafts  start  near 
the  floor,  as  shown,  and 
run  up  in  almost  a 
straight  line  to  at  least 
2  ft.  above  the  peak  of 
the  roof.  The  air  ducts 
should  be  smooth 
the  inside  and 
with  metal.  They 
be  circular  in  cross 
section,  as  the  a 
goes  in  spirals,  as 
in  windstorms. 
Sharp  bends 
in  the  shafts 
must  be 
avoided  as 
often  as  pot- 
able. The 
top  of  the 
shaft  should 
be  rain-proof. 

These 
shafts  may 
b«  covered 
■with  the  or- 


foul  air  ^ha1t& 
lined  with  metal 


IntaHe 


JLT- 


A.  -/ 


Po«tions  of  ventilator  shafts  in  a  dairy  bam 
to  provide  a  means  of  admitting  fresh  air 
and  of  removing  the  foul  air  without  drafts 


rainy  day,  as  they  can 
be  used  in  a  tent,  when 
it  is  impossible  on  ac- 
count of  rain  to  cook 
anything  in  the  open 
air. 

The  alcohol  briquette 
can  be  used  like  a 
3irit  lamp,  and  it  is 
more  handy.  The 
alcohol  lamp  has 
to  be  carried  in 
an  upright  po- 
sition to  keep 
the  contents 
from  spilling; 
while  the 
briquette  is 
fluid  only 
while  it  ia 
burning. 
When  not  in 
use,  it  solidi- 
fies and  can 
be  carried  in 
any  position. 


dinary  stationary  or  revolving  ventilator 
such  as  is  used  on  smoke  stacks. 

Fresh  air  ducts  open  into  the  ceiling 
of  the  stable,  directly  over  the  cows' 
heads.  Make  the  air  intakes  in  the 
outside  walls  as  far  below  the  outlet 
at  the  ceiling,  as  is  practical.  It  is  well 
to  do  this,  because  if  the  intake  is  level 
with  the  outlet  in  the  ceiling,  the  warm 
air  near  the  ceiling  will  escape,  reversing 
the  flow  of  air  and  exhausting  the  heat 
instead  of  letting  in  fresh  air.  Fresh  air 
ducts  give  satisfaction  when  evenly  dis- 
tributed in  front  of  the  stock,  while  the 
foul  air  ducts  can  be  made  large  and 
fewer  in  number. 

The  sketch  shows  how  this  practical 
and  well-tried  system  works  when  the 
cattle  in  the  stable  face  the  center  of 
the  barn.  It  b  inexpensive  to  install 
in  new  or  old  barns.— W.  E.  Frudden. 


The  yellowish,  doughlike  substance  is 
easily  prepared.  It  is  made  as  follows: 
In  a  vessel  of  suitable  size  and  kind, 
1,000  parts  of  denatured  alcohol  are 
heated  by  a  water-bath.  When  the  fluid 
reaches  a  temperature  of  140  deg.  F.,  35 
parts  of  dried  and  grated  Venetian  soap 
and  2  parts  of  gum  lac  are  added.  The 
fluid  is  then  stirred  until  the  substances 
are  completely  dissolved.  Then  the  mix- 
ture is  poured  into  empty  baking  powder 
boxes,  or  if  a  person  has  a  briquette  stove 
and  has  saved  the  cans,  the  mixture  can 
be  used  to  refill  them.  On  cooling,  the 
mixture  solidifies  in  the  cans.  In  these 
stoves,  the  flame  is  extinguished  by 
replacing  the  lid.  The  contents  can  thus 
be  preserved  until  the  alcohol  in  the 
mixture  is  exhausted.  Do  not  use  wood 
alcohol  in  making  the  substance,  as  its 
fumea  are  dangerous.— W.  S.  Standiford. 
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Homemade  Hot  Air  Intake  for 

a  Carbureter 

TO  increase  the  mileage  per  gallon  of 
gasoline,  the  air  should  be  slightly 
warmed  before  it  enters  the  carbureter. 
A  very  simple  and  practical  method  of 
supplying  this  heated  air  is  shown  in  the 


Tin  can  on  the  exhaust  connected  with  metal 


pipe  to  supply  hot  air  to  the  carbureter 

illustration.  The  main  body  of  the  device 
consists  of  an  oblong  tin  can  cut  out  and 
fitted  over  the  exhaust  pipe,  as  shown.  A 
hole  18  cut  in  the  bottom  of  the  tin  can 
and  the  end  of  the  piece  of  flexible  metal 
pipe,  such  as  is  used  for  electric  wire 
insulation,  is  slipped  into  it  and  connected 
with  the  air-intake  of  the  carbureter. 
This  is  a  satisfactory  homemade  accessory 
which  will  give  more  miles  to  the  gallon  of 
gasoline,  quicker  acceleration  and  iMi 
earbon.~P.  P.  Avery. 


Ad  jiiatiiig  the  Foot  PMlal  to  Prmnt 
Wear  on  Gem 

IT  may  be  difficult  to  bdieve  that  the 
adjustment  of  an  automobile  clutch 
pedal  has  everythinK  to  do  with  the  life  of 
the  transmission  gears  and  the  clutch 
parts.  U  the  pedal  is  set  so  that  it  moves 
through  a  ^eater  part  of  its  arc  hrfore  it 
commences  to  release  the  clutch,  then  it 
is  more  than  likely  that  it  will  not  wholly 
separate  the  dutch  members.  In  that 
case,  the  gears  will  clash  in  "changing" 
and  they  will  be  prematurely  worn  out. 
Besides  "changing"  will  be  a  noisy  opera- 
tion. If  the  pedal  is  set  so  that  when  it  is 
"back"  it  strikes  the  floorboard,  it  is 
almost  certain  that  the  clutch  members 
are  not  engaged  as  tightly  as  they  should 
be  and  that  they  are  slipping — though  so 
slightly  as  not  to  be  noticed — with  a  con- 
sequent wearing  of  the  surfaces.  Worse 
this,  the  dutch  is  being  held  "out" 


all  the  time  against  a  powerful  spring,  and 
the  part  that  takes  the  thrust  of  thia 
spring  at  sudi  a  time,  la  an  aspendve  ball 
bearing,  which  is  auie  to  show  the  eifeeta 
of  such  service. 


Gifculatitig  Water  In  a  Gas  HoUer 
to  Prevent  Freezing 

THE  ordinary  observer  would  think 
that  a  gas  holder  is  sturdy  enough 
to  be  unaffected  by  freeang  water.  But 
the  fact  that  the  upper  drum,  holding 
the  gas,  is  surrounded  by,  and  moves  up 
and  down  in  water,  renders  it  necessary 
for  the  gas  companies  to  safeguard  their 
holders  against  freezing,  as  it  is  vitally 
important  that  the  holdera  move  freely. 
One  gas  company  prevents  the  water 
from  freezing  by  keeping  it  in  circulation 
with  a  system  of  steam  siphons,  placed 
at  intervals  around  the  holder.  The 
water  ejected  from  the  nozzle  of  each 
siphon,  communicates  a  forward  impetus 
to  the  watar  in  front  of  it  and  in  tida 
way  the  water  is  kept  in  eontinnoua 


Siphons  made  of  gas  pipe  and  operated 
by  a  steam  jet  to  keep  water  in  drculatioa 
•RNiiid  gat  hdder.  Tliia  pwvcaU  ftcesini 


movement  around  the  holder.  The 
aiphona  are  built  of        pipe  eieaptiBf 

a  short  piece  which  is  made  of  1^-in. 
pipe.  The  steam  main  is,  of  course^  the 
largest. — James  M.  Kane. 
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Tricks  of  the  Trade 


Under  this  head  each  month  there  win  api>ear 
one  or  more  articles  describing  methods 
and    short   cuts   in    shop  work  practice 


Bamin^  Hotos  in  Pftttuns 

P VTTERN  makers  and  other  wood 
workers  are  often  at  their  wits 
end  to  find  a  way  to  make  smooth, 
tapering  boles,  especially  in  a  piece  of 
wood  which  is  eroas-grained*  or  in  whidi 
the  hole  has  to 
run  diagonally 
with  the  grain. 

Ordinarily  m 
sharp  taper 
reamer  may  do 
tiM  woik,  bnt 
one  of  just  tliB 
right  mm,  is 


boles  aocnrstdy  riaed  by  burning 
points  npkUyrerolred  in  them 


always  at  hand,  and  when  a  hole 
of  a  particular  size  and  hev^l  is  required, 
the  taper  reamer  will  not  do  the  work. 

On  a  job  recently,  there  had  to  be 
five  smooth  holes,  of  the  same  size  and 
bevel,  through  a  piece  of  ^-in.  white- 
wood.    The  holes  were  ^  in.  at  the 
small  end,  and  1  in.  at  the  large  end. 
They  were  bored  with  a  sharp  bit,  a 
little  smaller  than  they  were  to  be  at 
the  small  end,  then  beveled  with  a 
riiarp  Imife  to  nearly  the  siie  at  the  large 
end.    A  piece  of  hard  wood  was  then 
turned  to  nearly  the  size  and  taper  re- 
quired, as  shown  at  A,  This  was  revolved 
at  medhim  speed  In  each  hole  nntQ  it 
burned  a  little.    Care  was  taken  not  to 
let  it  burn  too  much.   This  was  repeated 
UDtii  the  holes  were  almost  the  size 
gnd  bevel  required.  Nest,  another  plug 
B  wm  tnnmd  the  ezaet  idae  the  hdlea 


were  to  be  when  finished.    Then  the 

holes  were  carefully  finished  with  this. 

It  is  a  good  plan  to  turn  a  shoulder 
on  the  finishing  plug  so  that  the  holes 
may  be  just  alike.  Finish  the  hdea  witii 
fine  sandpaper. — C.  E.  Stonb. 


Tempering  a  Chisel  to  Gut  Stotfee  ^ 
or  Bricks 

A CHISEL  to  cut  stone  masonry  work 
must  be  tempered  to  a  different 
degree  of  hardness  than  those  to  use  for 
other  work.  Before  tempering,  it  should 
be  sharpened  on  an  emery  wheel,  as 
tempering  puts  a  hard  surface,  or  a  sort 
of  Bkhlt  on  the  cutting  edge,  which  grind- 
ing removes  to  a  certain  extent,  no  matter 
how  carefully  the  grinding  is  done.  In 
grinding  stone  cutting  tools,  do  not 
grind  the  cutting  edge  with  too  narrow 
an  angle,  but  allow  the  edge  to  have  an 
angle  of  over  100  deg.  This  gives  a 
sufficient  amount  of  metal  back  of  the 
sharp  edge^  to  enable  It  to  withstand  the 
shock  of  the  blows.  Too  sharp  an  angle 
on  the  tool  edge  would  cause  it  to  break 
at  the  firat  blow.  After  the  grinding  is 
done»  put  the  chisel  into  the  fire  and 
heat  it  to  a  cheny-red  color,  then  dip 
the  point  of  it  into  cold  water — holding 
the  chisel  in  a  vertical  position.  Do  not 
dip  it  all  in,  but  leave  some  heat  in  tiie 
shank.  Quickly  brighten  the  point  with 
a  file  or  emery  cloth  and  watch  the  colors 
closely  as  they  travel  down  to  the  point. 
When  a  light-blue  is  reached,  dip  the 
entire  chisel  into  cold  wat^r.  It  is  then 
ready  to  use. — W.  S.  Standiford. 

Mercury  Used  for  a  Thrust  Beario^ 
on  an  Upright  Shaft 

ANEW  bearing  is  being  used  on  a 
generator  set,  wherein  the  main 
shaft  stands  vertically  and  supports  con 
siderable  weight.    Instead  of  being  su) 
ported  by  collars  or  an  end  thrust  bearing 
a  small  quantity  of  mercury  la  placed  in  a 
pocket  at  the  lower  end  of  the  ahaf t. 
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Hand  Sled  Propeller  Made  off  Die* 
carded  Buggy  Wheels  . 

IT^R  iee  and  nnootliflevd,  wdl  pedced 

r  snow,  this  is  a  very  &ie  sled  pro- 
peller. It  is  made  of  two  old  buggy 
wheels  with  the  spokes  sawed  ofl  just 
where  eadi  one  enten  the  felloee.  The 


Propelling  the  sled  over  smooth  snow  and  ice 
by  ttirning  the  shaft  between  the  supports 

axle  holes  in  each  hub  ahould  be  plugged 
with  wood. 

For  a  8haft»  take  a  H-in.  rod  and  bend 
it  in  the  form  of  a  crank.  To  support 
this  shaft,  two  hardwood  pieces  20  in. 
long,  4  in.  wide  and  2  in.  thick  are  needed. 
Theae  support  posts  should  be  fastened 
to  the  top  of  the  sled  by  me^ns  of  screws. 
A  3^-in.  hole,  bored  through  the  top  of 
each,  should  be  slightly  reamed  out  with 
a  hot  iron  in  order  to  make  a  suitabiB 
bearing  for  the  shaft.  When  the  shaft 
has  been  placedt  the  wheels  should  be 


Thebi 
a  shaft 


wheels  are  Csstened 
it  to  fonn  a 


oa  the  ends  of 
in  the  center 


fastened  in  place  on  either  end  of  the 
shaft.  This  ia  done  by  driving  each  end 
of  the  shaft  into  holes  bored  through 

the  wooden  plug  in  each  wheel. 

The  end  of  each  spoke  should  be 
sharpened  and  an  8d.  finishing  nail  driven 


in  up  to  the  head.  By  using  a  file*  this 
head  may  be  sharpened  to  a  point. 
Thus  the  nail  heads  will  do  the  pushing 
witiiout  allowing  tibe  apokes  to  sUp  <m  a 
smooth  surface. 

It  is  evident  that  when  a  boy,  sitting 
on  the  sled»  turns  the  crank,  the  wheels 
wiD  revolve,  thus  easily  propeUbc  the  ded 
over  the  ioe  or  snow. — ^F.  E.  Baimnm. 


The  Most  Convenient  Way  to  Lock 
a  Motorcycle 

IF  it's  a  three-speed  motorcycle  that 
you  have,  rimply  lock  ^  gear^ 
shifting  lever  in  neutral  position  by  snap- 
ping your  lock  in  the  guide-slot.  This 
method  has  the  advantages  over  the 
ordinary  scheme  of  chaining  and  loddng 
the  wheels,  in  that  you  will  have  no  diffi- 
culty in  moving  your  machine  about  in 
the  garage,  nor  will  you  have  to  soil  your 


Two  mora  of  ktddng  a  gear  shift  lever  OQ 
!  to  psvvcnt  ifti  hfing  stolen 


hands  while  putting  the  lock  either  on  or 
ofif.  This  same  principle  can  be  used  if 
you  have  a  single^peed  cycle,  by  driiling 
a  hole  through  the  levw  and  the  guide- 
bar,  so  that  the  lever  can  be  lodced  when 
in  the  "free"  position.  Always  remember 
that  it  pays  to  buy  a  good  lock. 


How  toStn^ten  a  Bent  Rim 
on  a  Headlight 

1AMPS  are  about  the  first  part  of  an 
automobile  to  sustain  an  injury  in  a 
wreck  or  accident,  as  the  spun  metal  is 
very  thin  and  will  become  dented  with  a 
sHght  blow.  Dents  on  the  rims  or  other 
parts  of  the  lamp  may  be  straightened  as 
follows:  Take  the  other  lamp  and  pour 
melted  babbit  metal  into  the  part  that  is 
bent  in  its  mate.  When  the  metal  has 
cooled,  it  is  used  as  an  anvil  to  straighten 
tho  bent  part.  For  hammering  the 
metal,  use  a  rubber  or  soft  faced  hammer. 
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How  to  Make  an  Aquarium  for 
Tropical  Fish 

ORNAMENTAL  tropical  fish  which 
are  kept  in  cool  or  cold  water  during 
the  winter  do  not  show  their  gorgeous 
color  effects-  Their  appetites  are  not 
»hat  they  should  be  and  the  fish  are  slow 
of  movement  and  lazy  in  actions.  Their 
liveliness  leaves  them.  No  longer  do  they 
disport  themselves  as  is  their  wont  in 
warmer  waters  and  they  rarely  multiply 
in  this,  the  best  season  of  the  year,  winter. 
Tropical  fish  require  a  temperature  of 


leave  no  more  than  ]^  or  M-\n.  play  on 
either  side.  This  is  a  device  which  will 
suffice  in  most  cases,  as  it  effectually 
keeps  the  water  at  the  required  tempera- 
ture. In  the  morning  the  cover  should, 
of  course,  be  removed. 

Heating  the  water  of  the  aquarium 
directly,  will  give  better  satisfaction  than 
the  above  mentioned  method.  An  appa- 
ratus with  which  to  do  this,  besides  being 
more  efficient  and  easy  to  install  in  al- 
most all  aquariums,  has  the  advantage 
of  being  absolutely  fire  proof.  This 
device  consists  of  a  tall,  not  too  narrow. 


A  cardboard  box  covering  for  an  ordinary  aquarium  at  night-  An  aquarium  healed  with  a 
candle  lamp  which  is  placed  at  the  bottom  of  a  glass  tube  set  in  the  water,  and  which  applies 
beat  from  beneath  the  receptacle.    Also  methods  of  heating  an  aquarium  with  inclosed  tubes 


at  least  60  deg.  F.  To  keep  the  water 
at  this  temperature  in  winter,  especially 
designed  aquariums  are  built.  But  or- 
dinary aquariums  may  easily  be  adapted 
to  give  equal  satisfaction  along  these 
lines. 

If  one  of  these  simple  aquariums  stands 
in  a  room  which  is  heated  during  the  day, 
no  complicated  heating  system  need  be 
used  to  keep  the  water  at  ;i  constant 
temperature  during  the  ninhf.  A  card- 
board box,  large  enough  to  completely 
cover  the  tank  is  placed  over  th^^  aquarium 
at  night.  The  sides  of  the  box  should 
reach  to  the  bottom  of  the  aquarium  and 


cylindrical  glass  jar  placed  in  the  water 
of  the  aquarium.  This  jar  is  filled  with 
lamp  oil  and  lighted  with  one  or  more 
Niirnberger  night  lights  which  consist  of 
a  wick  dipped  into  paraffin.  It  is  held 
erect  by  a  wire,  radiating  outward  and 
the  whole  apparatus  is  supported  by 
three  corks  to  which  the  wires  are  at- 
tached. If  these  lights  refuse  to  burn 
in  the  glass,  a  small  tubing  of  either 
rubber  or  glass  is  inserted  to  insure  fresh 
air  reaching  the  wick.  Although  a  large 
quantity  of  heat  is  lost  by  this  method, 
it  is  absolutely  safe  and  no  accident 
can  ever  result  from  it.    Electricity  may 
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be  substituted  for  the  lamp  ofl,  if  a  bulb 
is  placed  in  the  jar. 

The  other  methods  of  heating  the 
aquarium  differ  from  those  just  described 
in  that  a  lamp  is  placed  beneath  the  tank, 
which  must  stand  upon  a  platform  or  frame- 
work of  artistically  designed  ironwork. 
But  only  those  aquariums  may  be  so 
heated  which  are  either  built  entirely 
of  glass  or  those  which  have  zinc  bottoms. 
Both  are  placed  in  pairs  with  their  refuse 
corners  facing  each  other.  Those  made 
entirely  of  glass  receive  an  extra  piece  of 
copper  placed  about  an  eighth  of  an  inch 
from  the  glass  bottom  which  the  flame 
must  strike.  Aquariums  with  sheet  metal 
bottoms  do  not  need  this  extra  piece  of 
copper,  when  this  method  of  heating 
is  used. 

Two  other  ways  in  which  the  aquarium 
may  be  heated,  remain  to  be  explained. 
Both  work  on  the  principle  of  water  cir- 
culation. This  method  produces  the  best 
results,  for  none  of  the  heat  is  wasted. 
One  of  the  tanks  receives  a  small  box-like 
insertion,  made  of  sheet  zinc,  which 
should  cover  the  bottom  of  the  tank. 
Two  tubes,  one  shorter  than  the  other, 
are  soldered  to  the  top  of  the  box.  The 
tank  may  then  be  arranged  like  an  or- 
dinary aquarium  so  that  only  these  tubes, 
covered  with  fine  wire  netting,  project 
out  of  the  sand.  The  water,  in  the  box 
immediately  below  the  soil  of  the  aqua- 
rium, is  heated  with  a  small  lamp.  The 
water,  as  soon  as  it  becomes  warm,  rises 
through  the  long  tube,  while  the  shorter 
one  lets  the  cold  water  sink  into  the  box. 
In  this  way,  a  continuous  circxilation  is 
kept  up.  Another  advantage  of  the 
box  is  that  it  does  not  heat  the  soil  of 
the  aquarium,  which  would  materially 
injure  the  plants. 

The  other  and  last  method  is  similar 
to  the  preceding  one.  Instead  of  the  box, 
a  U-flhaped  piece  of  tubing  is  soldered 
to  the  bottom  of  the  aquarium.  The 
curve,  which  projects  about  an  inch 
below  the  aquarium,  is  heated.  All 
heatable  aquariums  should  be  covered 
with  a  piece  of  glass  when  heated,  unless  a 
glass  jar  is  used.  Then  the  protecting 
glass  cover  should  have  a  large  opening, 
corresponding  to  that  of  the  jar,  and  it 
should  be  so  situated  that  the  heated 
air  may  escape  and  a  fresh  cool  supply 
reach  the  flame. — Dr.  E.  Bade. 


A  Secure  Fastening  for  an 
A-Shaped  Si^ 

1UNCH  room  and  other  sidewalk  signs 
^  in  the  shape  of  the  letter  A  will  not 
stay  in  place  on  a  windy  day.  Devices 
which  might  hold  them  steady  are  usually 
inconvenient  to  pedestrians.  But  with  the 
fastening  shown  in 
the  illustration, 
the  holding  device 
at  the  base  of  the 
sign  may  be  set 
below  the  surface 
of  the  walk,  where 
it  will  be  in  no 
one's  way.  When 
the  turnbuckle  is 
tightened,  the  sign 
cannot  be  blown 
away.     The  eye 

may  be  on  a  stake  driven  into  the  earth 
where  sidewalks  are  placed  on  the  ground, 
or  where  a  sign  is  used  outside  of  the 
walk;  but  in  the  case  of  a  cement  walk,  the 
eye  may  be  set  in  the  gravel  or  grout 
when  the  walk  is  laid.  The  holding  de- 
vice may  consist  of  a  chain  or  of  a  rod  with 
an  ordinary  turnbuckle  in  its  center.  The 
chain  or  rod  is  attached  under  and  at  the 
top  of  the  boards  and  has  a  hook  at  the 
lower  end  for  making  connection  with  the 
eye  in  the  walk. — G.  P.  Lehmann. 


Bolt  with  turnbuckle 
fastened  in  sidewalk 


Using  Shingles  to  Make  a  Thatch- 
Like  Effect  at  Eaves 

PROBABLY  e/ery  artistic  soul  has 
longed  for  a  little  home  with  droopy 
roof  lines  that  stoop  to  meet  the  climbing 
ivy  on  the  walls. 
You  can  go  a  long 
way  toward  get- 
ting it  by  making 
a  bouquet  of  your 
shingles.  Bore  a 
hole  through  the 
first  bunched 
line  of  shingles  ex- 
tending over  the 
eave,  and  wire 
them  in  place.  Of 
course  it  is  necessary  to  slope  the  rafter 
ends  and  to  put  on  the  first  sheathing 
board  at  a  slope  which  will  take  the 
bunched  shingles. — W.  B.  Smith. 


Shingles  bunched 
to  make  the 
thatch  effect 
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Simple  Designs  for  Sheet  Metal  Working 

IX. — ^Devdopment  of  pattema  for  appro&iittte  tphefw 

Bv  Arthur  F.  Pavnc 
.    Fonncr  Director  of  Vocatioaal  Bducatioin,  Columbia  University 


THE  name  "Apixroximate  Sphere," 
given  to  the  prcJblem  illustrated, 
will  very  likely  need  explanation  to 
some  of  the  readers  of  this  series.  The 
comsum  nunee  for  this  problem  are 
"Gored  BaU"  and  "Slab-dded  BalL"  A 
sphere  is  an  object  that  presents  a  perfect 
circle  from  all  points  of  view.  The 
sphere,  shown  in  Fig.  1,  presents  a 


tided?  baB  it  an  appropriate  ornament 
BtopofallaginlB^atieeple  or 


mm 


perfect  circle  from  the  front  view  only,  the 
top  view  is  an  "approsiniate  eirde,"  that 

is,  it  is  almost  a  circle,  being  divided  into 
sLxteen  parts,  which  are  variously  called 
sores,  slabs,  panels  or  sections.  In  this 
artide^  these  parts  wfflbe  caUed^ssedona^" 
as  this  is  considered  the  correct  name. 

The  practical  application  of  the  prob- 
lem would  be  as  a  finial  on  top  of  a  flag 
pole^  steei^  or  turret,  cr  as  an  orna- 
ment on  buildinfB. 

The  interesting  feature  about  this  prob- 
lem is  that  the  methods  used  are  the  same 
as  those  used  in  the  dhows  and  tee  jotnts^ 
illustrated  in  previous  nambers.    In  fact* 
to  develop  the  pattern  for  one  of  the  sec- 
tions,  we  must  first  of  all  recognize  the 
fact  that  each  section  is  merdy  part  ci  a 
eyMsr  or  pipe.    This  may  seem  some- 
vbst  SeSetdt  to  see  at  first,  but  as  the 
^netioDM  are  followed  and  the  pattern 


is  deydoped»  it  will  become  dear.  This 
particular  point  Is  illustrated  by  G  and  H 

of  Fig.  2. 

There  are  several  different  methods  of 
developing  the  pattern  for  this  problem. 

'For  the  sake  of  better  understanding  and 
practice,  three  methods  are  illustrated. 
However,  as  they  are  worked  out,  it  will 
be  sesn  that  thoy  are  all  based  on  the 
same  principle. 

The  method  of  obtain- 
ing the  correct  front  view 
of  the  sphere  is  diown  in 
Fig.  1.  This  is  not  abso- 
lutely necessary  to  the 
development  of  the  pat- 
tern, but  is  ^ven  because 
it  is  often  useful  in  mak- 
ing a  sketch  for  the  cus- 
tomer. To  get  the  cor- 
rect  front  view;  first,  draw  the  top 
view  A,  which  is  done  by  drawing  a 
circle  of  the  size  wanted  and  then  dividing 
the  circle  into  the  number  of  sections  de- 
sired. In  this  case  there  are  sixteen  sec- 
tions. Second,  draw  the  front  view  B. 
This  presents  the  problem  of  drawing  the 
true  picture  of  the  section  C.  We  can 
very  easily  get  the  width  at  the  widest 
part  by  dropping  down  tlie  dotted  lines  as 
shown  in  the  drawing,  but  we  have  to 
find  some  way  of  drawing  in  the  curved 


Bne  to  complete  the  seetion  from  the 

front  view.  This  is  done  by  drawing  the 
arcs  D  and  E  on  the  top  view.  This  is 
for  the  purpose  of  locating  points  on  the 
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section  C  so  that  we  can  get  the  correct 
widths  down  to  the  front  view;  The  ares 

D  and  E  are  swung  up  to  the  line  F  and 
then  dropped  down  (see  dotted  lines)  until 
they  strike  the  edge  of  the  sphere  on  the 
front  view,  as  indicated  by  the  erosses. 
Next,  run  the  lines  D  and  E  across  the 
front  view.  Then  drop  the  dotted  lines 
from  D  and  E  on  the  top  view  down  until 
they  cross  the  lines  D  and  E  on  the  front 
view.  Connect  these  crosses  with  a 
curved  line  and  you  have  the  true  front 
view  of  the  section  C. 

Developing  the  Pattern 

The  development  of  the  pattern  for  the 
section  is  as  follows:     First,  draw  the 

cylinder  G,  Fig.  2, 
with  its  bottom 
view  H.  Draw 
the  section  C  on 
the  cylinder  the 


tion  C  on  the  top 


Fiq4 


^Pattern 


Another  interesting 
method  of  developing 
the    Mine  pattern 


view  of  Fir.  1*   Now,  if  the  rectangle 

K-L-M-N,  Fig.  2,  is  thought  of  as  repre- 
senting the  front  view  of  a  cylinder, 
or  round  pipe,  it  will  be  seen  that  the 
section  C  is  simply  a  slice  of  that  cylin- 
der. After  this  is  seen,  the  problem 
becomes  a  very  simple  one  in  which  we 
use  exactly  the  same  methods  of  develop- 
ment as  we  used  in  the  dbow  pat- 
terns. Second,  draw  the  bottom  view 
H.  Divide  one-half  into  eight  equal  parts. 
We  only  use  one-half  because  the  section 
only  runs  half  way  round  the  cylinder. 
Thhrd,  draw  the  base  line  0-P,  obtaining 
the  correct  length  by  stepping  oflf  the 
eight  spaces  from  the  bottom  view  H. 
Rim  the  Hnes  from  the  points  on  tLa 
bottom  view  upwvd  until  they  strike  the 
section  C.   Then  run  them  over  until 


they  intersect  the  same  numbered  line 
coming  up  from  the  base  line  O^.  Make 

a  cross  at  the  point  of  intersection  and 
connect  with  a  curve.  Then  you  have  the 
complete  pattern  for  the  section  C.  Cut 
out  sixteen  of  these.  Bend  than  to  the 
form  of  a  half  drde  and  aohter  them  to- 
gether. No  allowance  is  neeessaiy  for 
laps  or  seams. 

A  "short  cut"  9iethod  is  shown  in  Fig. 
3,  in  which  the  top  view  corresponds  to 
G  in  Fig.  1.  No  bottom  view  is  needed 
because  the  lower  half  is  used  as  the 
bottom  view,  and  the  section  diviaon 
lines  designate  the  bottom  view  points. 
Lay  oflf  the  base  line  S-T  by  stepping?  ofT 
the  distance  as  numbered.  Run  the  lines 
upward  until  they  strike  section  C;  then 
over  to  the  right  until  they  cross  the  same 
numbered  lines  coming  up  from  the  base 
line.  Mark  the  intersection  with  a  cross. 
Connect  these  crosses  with  a  curve,  and 
you  will  have  one-half*  of  the  pattern. 
By  repeating  this  operation  farther  along, 
the  entire  pattern  may  be  developed. 

A  Simple  Method  of  Developing 

the  Pattern 

Another  interesting  method  of  develop- 
ing this  pattern  is  shown  in  Fig.  4.  It 
wSl  be  sem  that  the  drawing  d  the  top 
view  and  the  front  view  is  the  same  as  in 
Fig.  1.  The  steps  taken  are:  First, 
draw  the  top  view  U.  Second,  divide 
section  C  into  any  number  of  parts,  as 
mmibered  from  1  to  6.  These  are  swung 
around  to  line  W ;  then  dropped  down  to 
the  front  view  circle;  then  across  to  sec- 
tion C.  Third,  drop  the  lines  down  from 
section  C,  top  view  until  they  cross  the 
same  numbered  lines  running  achoss  sec- 
tion C,  in  the  bottom  view.  Mark  with 
erosses  and  connect  with  a  curved  line. 
This  will  give  the  correct  front  view  of 
section  C.  Now  draw  the  line  X-  Y. 
Get  the  correct  length  by  stepping  ofif  the 
distances,  as  indicated  by  the  same  num- 
bers on  the  cirde.  Then  with  the 
compasses,  measure  the  width  of  section 
C,  front  view,  line  one,  and  set  off  the 
same  width  on  line  one  of  the  pattern. 
Do  the  same  with  the  other  lines  and  you 
will  have  the  pattern  for  one-half  of 
section  C.  After  the  pattern  is  developed 
it  is  an  easy  matter  to  build  up  the  ball, 
making  an  almost  perfect  spluBr^in  ibiB 
completed  ornament. 
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Sound  Advice  on  Goal  Saving 

To  the  man  with  the  shovel 

(Prtpaxtd  in  the  office  oi  the  Umtod  States  Pud 
AdnttaMmtiao  fbr  the  Popular  Sdowe  MoBMy) 


WITH  trillions  of  tons  of  coal  in  the 
KTOiuid*  Ameriea  to  hard-prened 
to  furnish  coal  for  munitions  fflMS- 
tonea  and  steel  plants;  for  the  Array  and 
Kavy;  and  for  domestic  consumption. 

Tbara  are  not  enough  coal  cars  to 
traMpofft  eoal  needed  for  Ameriean  eon- 
lumption  and  for  the  maintenance  of  our 
Allies.  If  there  were  enough  coal  cars, 
there  would  not  be  enough  locomotives  to 
draw  tbcaoa.  If  coal  can  could  be  pro- 
vided, there  would  not  be  enough  terminal 
trackage  to  handle  the  enormous  increase 
of  freight  caused  by  the  war. 

The  United  States  Fuel  Administration 
•aks  that  the  American  people,  through 
measures  of  conservation  in  factory  and 
liome,  hll  the  gap  of  fifty  miliiou  tons 
wliidi  e^en  the  increased  production  of 
1917  fafls  to  fill. 

Americans  have  customarily  been  waste- 
ful of  coal.  There  has  always  been  plenty 
of  eodt  at  a  cost  that  has  seemed  very 
moderate.  Why  bother  to  be  economical 
in  the  use  of  it?  The  average  man-of- 
tJie-houae,  who  manages  his  own  furnace, 
Bdi^t  be  mofv  frugal  of  his  fuel  if  he 
realized  that  every  ^ovelf  ul  of  eoal  that 
lie  throws  into  the  greedy  maw  of  the 
osre  in  the  cellar,  represents  in  money 
-value  the  piioe  of  a  loaif  of  bread  or  a  pint 
«f  milk. 

From  the  viewpoint  of  people  fairly 
wdl-to-do,  the  saving  of  a  shovelful  here 
and  there  has  been  too  petty  an  affair  to 
be  worth  considering. 

Today,  however,  we  are  confronted  by 
a  new  situation.  Now  it  is  everybody's 
business  to  save  eoal.  Now  coal  means 
mimitions  and  other  war  supplies.  It 
moani  transportation.  It  means  the 
winning  of  the  war. 

Yet,  if  every  householder  in  the  United 
Stataa  would  save  one  Utehen  shovelful  of 
coal  each  day  in  the  year,  the  total  saving 
thereby  accomplished  in  a  twelvemonth 
would  amount  to  15,000,000  tons. 

TUs  <|iiaiitlty  would  keep  6,000,000 
OtHnary  folks  warm  all  winter.  It  would 
Imtp  7,600,000  soldiers  comfortable  all 


winter  in  cantonments.  It  would  send  a 
fleet  of  twenty-live  battleships  across  the 
Atlantic  Ocean  8000  times! 

If  consumers  can  be  aroused  to  an  in- 
telligent consideration  of  the  problem,  it 
is  very  easily  within  their  power  to  save, 
without  any  discomfort  or  inconvenience, 
10  per  cent  or  more  of  the  coal  they  have 
been  accustomed  to  use.  They  should 
realize  that  one  man's  careless  and  waste- 
ful use  of  coal  may  mean  a  cold  house  for 
his  neighbor,  and  that  a  few  such  careless 
householders  may  mean  an  idle  factory. 

The  problem  is  personal.  It  deals  with 
the  human  element.  The  man  whom  the 
Fuel  Administration  is  trying  to  reach  is 
the  man  with'the  shovel.  He  is  the  great 
big  factor  in  the  present  coal  problem. 
Mainly,  upon  him,  and  his  willingness  to 
save,  must  depend  the  success  of  the 
present  movement  for  fuel  economy. 

In  American  households  there  are 
1 6,000,000 coal-shovders,  men  and  women. 
When  they  feed  coal  to  their  furnaces  and 
kitchen  stoves,  they  do  not  realize  that  it 
is  the  very  life-blood  of  the  nation  that  is 
going  into  tiiose  hungry  receptades.  To 
waste  any  coal,  under  present  circum- 
stances, is  nothing  short  of  criminal. 

One-fifth  of  our  total  output  of  coal  is 
used  for  domestic  purposes.  Three^ths 
are  consumed  by  the  railroads  and  power- 
plants  of  the  country.  Here  again  comes  in 
the  man  with  the  shovel,  250,000  strong. 

The  FudI  Administration  is  carrying  on 
an  active  campaign  of  technical  instruc- 
tion in  the  industrial  plants  of  the 
country.  Experienced  engineers  give  in- 
struction in  the  most  economicsl  and 
efficient  firing  of  furnaces. 

As  for  the  householder,  he  must  realize 
that  it  is  worth  while  to  examine  his 
dwelling  and  overhaul  his  heating  equip- 
ment. Weather^fltrips,  double  windowe, 
pipe-coverings,  clean  flues  and  chimneys, 
and  tight  fittings  in  furnace  parts  will  all 
pay.  When  you  save  electricity  and  gas 
you  save  coal.  Turn  out  all  Ughts  when 
they  are  not  needed.  Use  gas  sparingly. 
Clean  heating  surfaces  are  most  essentisL 
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Soot  is  even  a  poorer  conductor  of  heat 
than  is  asbestos. 

Coal  should  be  used  sparingly  in  open 
fireplaces.  Most  of  the  heat  goes  up  the 
chimney. 

Don't  let  the  house  get  too  warm.  It 
is  uncomfortable,  bad  for  health,  and 
it  means  waste  of  fuel. 

Don't  bother   wdth   chemical  "fuel- 
savers."    They  are  humbugs. 

Keep  the  rooms  below  68  degrees. 
Most  American  houses  are  overheated. 

Oil  stoves  and  fireless  cookers  are 
recommended  by  the  Fuel  Administration 
as  coal-savers. 

Let  the  heat  from  the  kitchen  stove 
remove  the  chill  from  the  air  of  the  house 
as  long  as  it  will  serve. 

Reduce   the   hours   of   running  the 
kitchen  range  as  much  as  possible. 

Be  sure  that  the  smoke-passages  in  the 
range  are  clean.  Then  keep  them  clean. 
If  the  scraper  made  for  the  purpose  is 
lost,  get  another. 

When  the  range  must  be  run  for  several 
hours,  a  full  firebox,  carefully  controlled 
by  dampers,  is  more  economical  than  a 
small  fire. 

With  a  big  fire,  a  little  air  is  needed  over 
the  coals,  as  well  as  through  them. 

When  the  fire  is  carried  over  night,  fill 
the  firebox  with  coal,  cover  it  over  tightly 
with  ashes,  and  close  all  dampers.  To 
start  the  fire,  open  the  dampers  below 
the  grate  and  in  the  stovepipe.  Break 
up  the  coke  in  the  firebox,  rattling  the 
ashes  into  the  ash-box. 

Save  as  much  coal  as  you  can  from  the 
ashes,  and  use  it  when  there  is  a  good  fire. 

When  the  fire  is  well  started,  close  the 
damper  in  the  smoke-pipe  as  far  as  may  be 
practicable  with  maintenance  of  the  fire 
needed.  When  putting  in  fresh  coal, 
open  this  damper,  to  prevent  smoking. 

Damper  control  is  the  secret  of  eco- 
nomical heating. 

By  observing  these  simple  rules  much 
coal  may  be  saved.    Now  for  the  furnace: 

Keep  the  ashes  cleaned  from  under  the 
grate.  The  fire  will  burn  more  uniformly, 
and  with  less  clinker,  with  a  clean  ash-pit. 

It  is  best  to  keep  a  full  fire-pot,  level 
with  the  firing  door. 

Keep  the  fire  clean  of  ashes,  else  it  will 
not  be  efficient  for  heating. 

Attend  to  the  furnace  regularly.  An- 
ticipate the  demand  for  heat.  Rapid 


pushing  or  retarding  of  the  fire  is  un- 
economical. 

Small  charges  of  coal  frequently  applied 
are  more  economical  than  frequent  firing. 
But  the  fire-bed  should  be  distiirbed  as 
little  as  possible  by  shaking  or  poking. 
Shaking  and  clearing  the  grate  twice  a  day 
is  usually  enough. 

The  United  States  Fuel  Administration 
and  the  Bureau  of  Mines  are  ready  at  all 
times  to  aid  with  practical  instructions 
and  advice  those  who  are  striving  to  cut 
their  own  coal  bills  and  save  fuel  for  the 
nation. 


A  Motorcycle  Engine  used  as  an 
Air  Pump 

AVERY  good  air  pump  may  be  made 
from  an  old  motorcycle  engine  of 
either  a  single  or  twnn  cylinder  type.  All 
that  is  required  besides  the  engine  is  a  few 
valves,  some  pipe  fittings  and  a  tank 
strong  enough  to  stand  100  lb.  pressure. 
The  exhaust-valve  lifts  must  be  removed 
80  that  the  valves  \\ill  remain  closed  all 
the  time,  and  must  be  ground  in  with 
emery  and  oil  to  a  good  fit  to  prevent 
any  leaks.  The  connections  are  made 
from  the  spark-plug  holes  to  the  tank  as 
shown  in  the  illustration, 
with  a  check  valve  near  the  0 
tank.    The  intake  valves  k 


A  motorcycle  engine  mounted  on  a  block 
of  wood.    It  is  used  for  an  air  compressor 


must  be  altered,  as  they  work  at  each 
stroke  of  the  piston  to  let  in  the  air.  A 
30-gal.  tank,  tested  to  200  lb.,  is  used 
with  the  safety  valve  set  at  100  lb.  The 
pump  will  supply  a  large  amount  of  air 
if  run  at  200  r.  p.  m.  and  will  not  heat  up 
to  a  great  extent.    J.  W.  WOODMAN. 
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K  Block  of  Wood  for  Holding  the    pheric  pressure  having  decreased,  the 
Clothes  Line  Taut  ««^t  of  the  weter  indde  the  bulb  tends 

to  force  water  through  the  outlet.  This 
/V  CLOTHES  line  holder  that  will  grip  force  is  Bmall,  but  it  is  sufficient  to  allow 
jr\  the  line  tighter  as  the  weight  is  a  drop  of  water  to  escape  and  h^ng  bus- 
increased  can  be  made  in  a  few  minutes  pended  from  the  tip  of  the  bulb.  On  the 
out  of  two  large  screweyei,  a  2-in.  other  hand,  fair  weather  fdlows  an 
carriage-bolt  and  a  piece  of  hard  wood 
about  6  in.  long,  2  in.  wide  and  ^  in. 

thick,  cut  as  shown. 

First,  drill  a  hole 
that  the  carriage-bolt 
will  easily  pass 
through  in  one  eomer, 
shout  1  in.  from  the 
end  and  in.  from 
the  side.  Now  round 
off  the  comers  to  the 
shape  shown  in  the 

sketch.   Next,  scfctt    rapniS  winddiidd  is  msde  of  sheet 

^^u  the  screweyes  mto  the     1    ^^^al   bent    to   conform   to  the 

do^post  fsr  enough  apart  so  that  the  ^^e  handlebar.   As  shown,  three 

wooden  block  will  easily  pass  between 


of  high  barometric  pressure.  The  pres- 
sure of  the  atmosphere,  under  such  con- 
ditions, will  prevent  the  water  from 
raping  and  the  suspended  ^bop  will  be 
forced  back  into  the  bulb. 

This  simple  barometer  may  be  screwed 
into  a  wall  or  ceiling  Ughting  fixture,  which 
is  out  of  serviee^— K.  M.  Coggbbhall. 


Cam-shaped 
block  to  bold 
clothes  line 


How  to  Make  a  Windshiekl  lor  the 
Motoffcyde  Mewenfer 
^HIS  winddiieid  is  mm 


them,  as  shown.  They  should  be  screwed 
in  until  the  centers  of  the  eyee  are  about 
in.  from  the  post.  Then  place  the 
wooden  block  between  them.  Line  up 
the  hole  with  the  screwgyes  and  insert 
the  bolt. 

To  use  the  holder,  lift  the  end  and 
drop  the  dothes  line  in  the  space  between 
the  Bcreweyes.  Pull  down  the  end  again 
and  it  will  wedge  itself  against  the  clothes 
line  with  a  grip  that  will  tighten  as  the 
load  crows.— Fbank  L.  Kattbii. 


fastenings  are  used,  but  more  may  be 
applied  if  desired.   One  is  at  the  heed 

and  the  other  two  are  about  half  way 
between  the  grips  and  the  head.  It  is 
topped  with  an  isinglass  protector,  fast- 


Wind  sMeld 


Mftk^rg  a  Barometer  from  a 
Bumed-Out  £lectric  Globe 

ABAROllETERt  which  wiU  propheqr 
weather  conditions  a  day  in  advance, 
may  be  made  from  an  ordinary  incan- 
descent bulb.  Select  a  60-watt  lamp. 
One  that  has  burned  out  will  do.  Hold  it 
under  water  and  file  off  the  glass  tip  at 
the  end  of  the  bulb.  The  vacuum  will 
cause  the  water  to  enter  through  the  hole 
thus  madOb  filHng  the  bulb  completely. 
The  barometer  should  then  be  suspended 
with  bulb  end  downward. 

When  a  drop  of  water  appears  sus- 
pended at  the  outlet,  you  may  look  for  a 
storm  to-morrow;  when  the  drop  disap- 
pears, fair  weather  is  in  store.  There  is  a 
perfectly  natural  reason  for  this  phenome- 
Boo.  Stormy  weather  is  always  prseeded 
by  low  barometric  pressure.  The  atmos- 


Auxiliary  mud  quart 

Sheet  metal,  ahaped  and  attacfaod  tslhs 
'  "'to 


ened  as  illustrated.  There  is  a  flaro  of 
each  grip  to  make  room  for  the  hands, 
and  to  shelter  them  from  the  wind  and 
ndn. 

The  mudguard  is  also  made  of  sheet 
metal.  It  consists  of  two  wings  bolted 
to  the  frame  so  that  the  front  guard  will 
dear,  the  footbosrds  having  just  room 
to  fold  up.- 
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How  to  Make  a  Strong  Glue  That 
Will  Withstand  Moisture 

A GLUE  that  is  waterproof,  is  very  useful 
to  have  around  the  house  for  various 
repair  jobs,  as  well  as  for  new  work  in  the 
amateur  experimenter's  shop.  Waterproof 
glue  is  superior  to  the  ordinary  kind,  as  it 
resists  dampness  and  is  richer  in  adhesive 
properties.  The  formula  is  as  follows: 
Soak  ordinary  glue  in  water  until  it  swells 
up,  but  does  not  lose  its  shape.  When  it  is 
thus  softened,  drain  the  superfluous  water 
from  it  and  transfer  it  to  a  glue  pot.  Add 
an  equal  quantity  of  linseed  oil  and  boil  the 
mixture  over  a  slow  fire  until  a  jelly-like 
mass  results.  It  is  then  ready  for  use.  Such 
glue  will  join  various  materials  in  the  most 
satisfactory  manner.  It  holds  remarkably 
well,  dries  quickly  and  resists  moisture.  It 
can  be  depended  upon  in  every  respect. 


Another  Card  Trick— the  Inseparable 
Jacks  and  King 

THE  feature  of  this  trick  is  that  three 
jacks  and  a  king  are  withdrawn  from 
the  pack  which  is  shuffled.  Then  the  four 
cardia  are  placed  in  various  parts  of  the 
pack  and  the  pack  is  cut.  When  examined 
it  will  be  found  that  the  three  jacks  and 
the  king  have  rejoined  one  another  and  are 
now  all  together  in  the  center  of  the  pack. 

Begin  by  taking  out  the  three  jacks 
and  one  king,  and,  while  looking  over  the 
pack  for  these  cards,  contrive  to  slip  the 
fourth  jack  to  the  bottom  of  the  pack. 
Give  a  false  shuffle,  leaving  the  fourth 
jack  at  the  bottom  of  the  pack.  Now,  pro- 
ceed to  place  the  four  cards  in  various  parts 
of  the  pack  as  follows:  Place  one  of  the 
jacks  at  the  bottom  of  the  pack,  one  at  the 
top,  and  one  in  the  center  at  any  point. 
Place  the  king  on  top  of  the  pack.  By  this 
arrangement  of  the  cards  there  will  be  two 
jaclcs  on  the  bottom  of  the  pack  and  one 
kin^;  and  a  jack  on  the  top.  It  is  obvious 
that  if  the  pack  is  cut,  all  four  of  the  cards, 
the  three  jacks  and  the  king,  will  be  brought 
together  in  the  center  of  the  pack. 

The  jacks  finally  shown  are  not  the 
ones  originally  selected,  the  one  placed  in 
the  center  of  the  pack  is  lost,  and  its  place 
taken  by  the  jack  secretly  placed  at  the 
bottom  of  the  pack  prior  to  the  commence- 
meht  of  the  trick.  It  is  very  seldom  that 
this  fact  is  noticed  by  the  audience. 


Making  Simple  Life  Slides  for 
Microscopic  Work 

THE  practical  pond  microscopist  quickly 
discovers  that  the  glittering  brass  and 
glass  paraphernalia  supplied  by  the  optician 
are  not  only  unnecessarily  expensive  but 
often  by  no  means  well  adapted  to  his  re- 
quirements. The  several  devices  herein 
described  can  be  made  easily  and  will  be 
found  to  serve  a  variety  of  purposes. 

For  low  power  work,  where  an  objective 
that  will  work  through  an  ordinary  3  by 
1-in.  slip  is  used,  the  slip  described  herewith, 


Two  strips  of  glass  with  rubber  ring  be- 
tween, held  together  with  wooden  pieces 


will  be  helpful.  Two  3  by  1-in.  glass  strips 
are  used,  shown  at  A  in  Fig.  1.  Inclosed 
between  them  is  a  rubber  ring  B  from  which 
a  piece  has  been  snipped  with  a  pair  of 
scissors.  A  piece  of  hard  wood  C  is  slipped 
over  each  end.  In  this,  a  groove  is  cut  the 
requisite  width  to  hold  the  glass  pieces  to- 
gether. Put  just  sufficient  pressure  on  the 
rubber  to  prevent  leakage  of  water.  Two  or  j 
three  such  slides  can  be  made,  using  rings  of 
different  thicknesses. 

An  exceedingly  simple  life  chamber,  but 
one  that  is  useful  for  many  purposes,  is  made 


ri&2 

A  reservoir  slide  to  hold  nutritive  fluid 
that  is  convenient  for  examining  algae 


by  turning  a  ring  of  paraffin  wax  on  the 
object  slide;  covering  it  with  a  thin  glass. 
Two  or  three  very  small  threads  should  be 
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placed  in  the  center  of  the  ring.  The  object 
ot  the  threads  is  to  prevent  the  drop  of 
wttcr  nmnins  aroimd  tiw  ttdes  of  the  cell. 

A.  reeervoir  slide.  Fig.  2,  is  sometimes  con- 
venient, particularly  for  the  examination  of 
algae,  aa  it  provides  a  relatively  large  volume 
qI  imtiitive  fluid.    A  useful  trough  can  be 
mds  on  a  3  by  l  y^-in.  slip  in  the  following 
manner:    Cut  a  piece  of  flat  and  parallel- 
sided  hard  rubber  to  the  shape  shown  at  D, 
80  as  to  make  a  trough  about  1  yi  by  }^  by  yi- 
iiLi,  and  eement  this  to  the  slip  midway 
between  the  ends  and  flush  with  the  sides. 
Cover  this  with  an  oblong  cover  glass  or  a 
piece  cut  from  an  object  slide,  cemented  on 
water  tight.    Two  smaU  pfeoes  of  ^sm,  E 
and  F,  should  be  cemented  to  the  slip  to 
form  ledges  on  which  a  circular  cover  glass, 
Gt  can  rest  without  risk  of  its  slipping  down 
into  tiie  trough.   A  filament  of  growing 
algae,  H,  is  shown  ready  for  examination, 
having  been  passed  up  from  the  trough  in 
which  it  was  growing,  and  covered  with  the 
thin  cover  glaas. 

In  Fig.  3  is  shown  another  ttaeful  though 
very  simple  device.  It  consists  merely  of  a 
3  by  1-in.  slip,  around  which  two  pieces  of 
rilk  or  eotton  threadi^  1  and  J,  are  tied  a 
sKoit  distance  apart*  the  eovered  glass*  Kt 
being  laid  across  them.  This  forms  a 
shallow  cell  which  is  open  to  the  air  almost 
an  around.  The  water  can  be  mewed  as  ft 
evaporates  by  adding  a  drop  to  the  edge 


Fie3 

A  tfde  tiMt  providoi  a  way  to  renew 
Hie  water  by  addinc  a  dnop  to  the  cdae 


without  disturbing  either  the  object  or  the 
glass.  The  drop  will  be  sucked  up  by  capil- 
lary attraction.  Areation  of  the  water  is  thus 
facilitated. 

In  order  to  make  the  slide  rest  firmly  on 
the  stage,  stick  small  pieces  of  paper,  L  and 
Af.to  the  underside,  one  at  each  end.  Several 
sups  may  be  prepared,  using  different  thick- 
nesses of  thread.  These  may  be  numbered 
in  accordaaee  with  the  depth  of  the  cell. 
The  numbers  should  be  written  on  one  of 
the  paper  strips  so  that  they  may  be  read 
through  the  gfaMS.— H.  J.  Obay. 


Cane  Chair  Seats  and  How  to 
Weave  Them 

THERE  are  seven  steps  in  the  weaving  of 
the  cane  for  a  chair  bottom,  or  other 
panded  work.  These  are  described  and  il- 
lustrated in  a  new  book,  entitled  Seed  Weav- 
ing,  by  L.  Day  Perry  (Manual  Arts  Press). 
First  of  all,  the  cane  must  be  soaked  for  a  few 


4- 


e  <p  ()  o 


Layout  for  holes  to  be 
boted  in  the  WMit  ftama 
for  boUing  the 


minutes  in  warm  water.  Cold 
water  will  do,  but  it  takes 

longer  to  make  the  cane 
pliable.  Be  careful  not  to 
Q  soak  the  cane  too  long.  In- 
sert one  end  through  a  h<de, 
next  to  a  corner  hole,  allow- 
ing it  to  project  about  3  in.  below,  and  fasten 
it  by  driving  a  peg  in  the  remaining  part  of 
the  hole.  Pull  the  entire  strand  through  be- 
tween the  thumb  and  forefinger  to  prevent 
its  twisting,  and  run  the  other  end  down 
through  the  opposite  hole,  next  to  the  comer 
hole.  Make  sure  that  the  smooth  side  of  the 
cane  is  out  on  the  imderside  of  the  frame  as 
well  as  on  top.  In  doing  this,  the  cane  is 
pulled  reasonably  taut,  then  fastened  in  the 
latter  hole  with  a  peg  to  prevent  its  slipping 
back  and  becoming  loose.  Draw  the  cane 
through  between  the  thumb  and  forefinger 
again,  puU  it  over  to  the  next  hole,  or  second 
one  from  the  comer,  and  mn  the  end  up 
through  and  across  the  top,  parallel  to  the 
first  strand,  and  down  through  the  opposite 
hole  in  the  other  piece,  or  second  hole  from 
the  comer,  and  fasten  with  a  peg.  This 
operation  is  repeated  until  all  holes  have 
been  utilized  on  the  two  parallel  rails,  pxcopt 
those  at  the  corners.  Throughout  the  seven 
operations,  the  cane  must  be  kept  from  twist- 
ing by  drawing  it  between  the  thumb  and 
forefinger.  With  this  first  stsp  completed, 
all  holes  in  the  two  rails  opposite  will  b^ 
entered,  with  all  cane  running  parallel  ar 
on  the  upper  side,  the  cane  crossing  £r 
hole  to  hole  on  the  underside. 

The  second  step  is  just  the  same  as  th 
first;  the  only  difference  is  that  the  other 
two  rails  of  the  frame  are  used  and  that  the 
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cane  runs  over  the  first  set  of  parallel  cane,    will  prove  rather  difficult  to  pair  the  canes. 


If  the  first  strand  of  cane  has  not  been  used 
up  in  the  operation,  the  remainder  is  used  to 
begin  the  second  step. 

The  third  step  is  a  repetition  of  the  first 
two.  The  cane  of  the  series  runs  over  the 
first  and  second  series  and  parallel  with  the 
first.   As  each  strand  is  used  up,  bind  the 


The  fifth  step  is  the  weaving  of  one  set  of 
diagonals.  Start  the  strand  at  any  corner 
hole.   Use  one  hand  over  and  one  under  the 

frame.  As  the  worker  becomes  more  skillful, 
he  find  it  easier  to  give  the  cane  a  slight 
curve  and  work  with  both  hands  on  the  upper 
nirfaoe.   Use  an  end  of  cane  long  enough  for 


end  by  pulling  it  under  a  cane,  crosstng  from    eonveuioit  handling,  then  pull  the  entire 


one  hole  to  another 
underneath  the  frame. 
Then  cut  it  off  about 
li  in.  from  the  cane. 
This  binding  is  clearly 
illustrated.  The  loose 
end  at  the  Btartingr 
point  is  tied  in  the 
same  manner,  and  all 
other  ends  should  be 
tied  as  soon  as  the 
gtrand  is  used  up. 
Thus  the  use  of  many 
pegs  is  avoided  and 
a  neat  binding  is  as- 
sured. 

The  actual  weav- 
ing begins  with  the 
fourth  step.  This 
may  be  done  entirely 
by  hand,  but  it  is 
slow  work.  A  needle 
should  be  used.  Start 
at  a  hole  next  to  a 
comer  one  on  either 
rail  that  has  been 
used  but  once,  work- 
ing from  the  caned 
side  toward  the  open 
frame.  Pass  over  and 
and  under  the  strands 
necessary  to  form  the  weave,  turning  the 
needle  from  side  to  side  in  order  to  catch  the 
canes  back  of  the  point.  When  across, 
thread  the  needle  with  the  strand  and  pull  it 
through,  being  careful  to  avoid  a  twist.  Pull 
the  end  down  through  the  hole,  pairing  the 
canes.  Pull  the  cane  up  through  the  next 
hole  and  start  the  needle  from  the  opposite 
side  of  the  frame.  Repeat  the  first  opera- 
tion, thus  pairing  another  set  of  canes. 
Continue  this  operation  until  all  the  canes 
are  paired  and  all  holes  used.  Soak  the 
woven  cane  mth  a  wet  sponge,  and  with  two 
pegs  straighten  the  strands  of  cane  and  force 
all  pairs  together.  Small  open  pairs  are  thus 
formed  over  the  area  being  caned.  Unless 
the  cane  is  soaked  very  thoroughly,  it 
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Successive  steps  in  pladng  the  cane  ia  tte 


holes  for  making  a  bottam  in  a  dudr 


strand   through  the 
length  of  the  frauie, 
pTOirided  the  area  is 
not  too  great.  Care 
must   be   taken  to 
avoid   twisting  the 
cane.  The  cane  runs 
very  easily  and  par- 
tially under  a  cane 
at  the  corners  of  the 
squares,  if  the  weav- 
ing is  correctly  done. 
This  is  plainly  shown 
in   the  illustration. 
All  the  comers  bind 
and  the  strand  pulls 
with  great  difficulty  if 
the.  cane  b  incorrectly 
woven.   On  parail^ 
canes  see  that  the 
canes  run  either  over 
or  under  the  pairs. 

The  sixth  step  is 
just  the  same  as  tiM 
fifth,  the  canes  run- 
ning at  right  angles 
to  the  first  diagonals. 
In  this  step  and  the 
preceding  one,  note 
that  two  strands  run 
into  the  corner  holes. 
This  holds  true  in  all  rectangular  frames 
where  a  corner  hole  is  bored.  It  permits 
the  strands  to  run  in  as  straight  a  line  as 
possible.  If  it  is  necessary  to  turn  abruptly 
to  enter  a  hole  it  is  obvious  that  an  error 
has  been  made  by  the  weaver. 

In  the  seventh  step  a  cane  of  the  same  size 
as  that  used  for  all  the  work  is  pulled  up 
through  a  hole,  over  the  binder^ane  and 
down  through  the  same  hole.  A  loop  is 
thus  formed  and  the  binder  secured.  PuH 
taut,  then  enter  the  next  hole,  pull  up  the 
eaiie  over  the  binder,  then  down,  and  so  on. 
This  nj).  ration  may  be  repeated  at  every 
other  hole,  wlien  the  holes  are  close  together. 
The  two  ends  of  the  binder  are  finally  over- 
lapped and  earefuOy  secured. 
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A  RIFLE  RANG 


By  Geo.  M.  Petersen 


IN  these  times,  when  efficiency  for  military 
—  nil.*,  is  the  prindiMl  raqinrement  of 
men,  it  is  well  for  everyone  to  understand 
:;oroughly  the  handling  of  firearms  and  how 
to  use  them  most  eflectively.  '  Not  only  is 
flueb  kBowledfe  m  protoetioB,  but  the  Govern* 
moit  gives  increased  pay  to  those  men  who 
can  qualify  as  sharpshooters  or  experts. 

Of   course  there  are  numerous  exercises 
ir^dnSb  mmy  be  practieed  to  good  advantags^ 
b\xt  there  is  nothing  which  vill  perfect  your 
shooting  like  real  firing  on  a  range. 

Even  as  a  mere  pastime,  shooting  is 
teneileisl,  as  it  trains  the  eye,  the  hand  and 
the  entire  nervous  system  so  that  they  may 
be  kept  under  absolute  control.  A  rifle 
xange  can  be  laid  out  and  built  anywhere 
wbOTO  there  is  spaee  enough  to  get  the 
different  ranges  or  positions  desired  and  to 
care  for  the  buUeta  after  th^y  pass  through 
the  target. 

The  most  common  methods  of  oonstmet- 
iaC  the  pits  or  "butts»"  as  they  are  termed, 
are  shown  in  Fig.  1  and  Fig.  2,  the  latter  type 
being  the  most  generally  used.    The  type 
wbamn  in  Fig.  3  is  for  pistol  and  small-calilMr 
riflaaonly,  ud  siiould  never  be  used  for  higli- 
power  sporting  or  military  rifle  work  as  there 
is  a  possibility  of  the  bullets  passing  through 
the  wooden  letafniBg  wall  and  injuring 
■omaone. 

The  best  ground  for  a  rifle  range  is  smooth 
and  level  or  it  has  only  a  moderate  slope. 
The  targets  should  preferably  be  on  the 
same  levd  as  the  firer  or  slightly  above  him. 
Firing  downhill  should  be  avoided.  The 
^  light  should  also  be  considered  when  laying 
out  a  range.  If  possible,  the  firing  should  be 
ttvaid  the  north  or  sUghUy  east  of  north  so 


that  a  good  light  will  be  on  the  targets 
during  the  greater  part  of  the  day.  Security 
and  suitable  ground  are  much  more  -im- 
portant than  direction  of  light,  however, 
so  that  naturally  th^  must  be  conaidered 
firat. 

As  high-power  sporting  and  army  rifles 
have  a  range  of  from  two  to  three  miles,  it  is 
ImperatiTe  that  an  effective  bullet  stop  be 
provided  behind  the  targets  to  prevent  the 
bullets  passing  through  the  targets  and 
killing  or  injuring  someone  in  the  far 
distanee.  Where  the  butts  are  dtuated  on 
the  bank  of  a  large  body  of  water,  so  that  the 
bullets  will  drop  into  the  water  without  doing 
any  harm  on  the  way,  it  is  only  necessary  to 
have  a  lookout  stationed  at  one  side  of  the 
butts  and  high  enough  so  that  he  may 
obaerve  the  entire  field  of  fire  with  the  aid  of 


One  of  the  common  methods  of  constructing 
a  pit  or  butt,  behind  which  is  the  target 

field  glasses.  This  lookout  is  responaible  for 
stopping  the  firing  when  a  boat  is  passing 
within  range  of  the  rifle  fire.  He  accom- 
plishea  tiiia  by  lowering  a  large  red  flag  to 
half  mast.  As  soon  aa  the  person  in  charge 
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of  the  butts  sees  the  flag  go  down,  he  im- 
mediately orders  his  target  half  masted  and 
the  red  flags  placed  on  each  one  until  the 
lookout  runs  hia  big  flag  up  to  the  top  of  the 
mast,  signifying  that  the  coast  is  clear. 
However,  when  this  method  cannot  be  used, 

c  c. 
spaceo 


Spacefilled 
with  crushed 
stone  or  gravel 


'arget 
■lumbei 


FI9.3 


One  of  the  roost  popnilar  {Mts.  Also  a 
target  pit  for  pistol  or  small  caliber  rifles 

8  bullet  stop,  similar  to  the  one  shown  in 
Fig.  3,  should  be  built. 

This  stop  should  be  about  30  ft.  in  height, 
with  a  slope  of  about  45  deg.  and  should  be 
built  up  of  earth,  logs,  wood  and  similar  soft 
materials  which  will  not  cause  the  bullets  to 
ricochet.  The  face  of  the  stop  should  be 
covered  with  sod  and  it  should  be  free  from 
stones.  A  natural  hill  can  sometimes  be 
used  for  this  purpose,  by  cutting  steps  into 
its  face  and  grading  the  space  between  these 
steps  to  the  45  deg.  When  a  natural  hill  ib 
used  as  a  stop,  the  pit  may  be  sunk  down  so 
that  the  appearance  of  the  completed  butts 
is  similar  to  that  shown  in  Fig.  4.  In  any 
event,  the  bullet  stop  should  extend  from 
five  to  ten  yards  beyond  the  last  target  at 
either  end  of  the  butts. 

In  Fig.  1  we  have  a  concrete  retaining 
wall  over  which  the  earth  is  piled,  tamped 
and  covered  with  sod.  This  type  is  desirable 
where  stone  is  scarce  or  transportation 
difficult,  although  the  stone  wall  shown  in 
Fig.  2  seems  to  be  the  most  popular,  when 
the  material  can  be  readily  obtained.  As 
mentioned  before,  the  wall  shown  in  Fig.  3  is 
used  only  for  pistol  or  small-caliber  rifle 
work,  as  it  would  hardly  afford  protection 
enough  against  bullets  fired  from  a  high  pow- 
ered army  or  sporting  rifle.  In  this  type  of 
wall,  2  by  8-in.  planks  are  stood  on  end,  3  to 
4  ft.  from  center  to  center,  and  2-inch  planks 
are  bolted  to  them  on  each  edge.  This 
leaves  an  air  space  between  the  two  walls 
which  may  be  filled  with  crushed  stone  or 
coarse  gravel.  The  earth  should  be  piled  at 
least  2  ft.  deep  over  this  type  of  wall  so  as  to 


remove  any  chance  of  a  bullet  ploughing 
through  it,  even  though  someone  shouJd 
inadvertently  fire  a  high  power  bullet  into  it. 
The  cost  of  this  type  of  wall  would  nearly 
equal  that  of  concrete  wall  so  it  will  be 
seen  that  it  would  be  foolish  to  use  this 
wooden  wall  except  when  the  cost  of  trans 
porting  cement,  gravel  or  stone  would  be 
much  above  normal.  In  Fig.  4  is  shown  the 
submerged  type  of  pit.  When  drainage 
facilities  are  available,  this  is  a  good  type, 
although  a  pit  which  is  half  way  between 
Fig.  2  and  Fig.  4,  that  is,  a  pit  which  is  half 
excavated  and  half  built  up,  is,  to  my  mind, 
the  best  and  most  satisfactory  as  well  as  the 
cheapest  in  the  long  run. 

In  Fig,  5  is  shown  the  details  of  the  roof 
construction.  This  roof  is  covered  with 
earth  and  sod.  It  is  not  absolutely  neces- 
sary to  cover  the  boards,  as  the  only  duty 
devolving  upon  them  is  to  prevent  the  dust, 
dirt  and  small  stones  from  falling  on  the  men 
in  the  pits  when  a  low  shot  knocks  the  top 
off  the  parapet.  The  sod  does  improve  the 
appearance,  however,  and  for  that  reason  it 
is  generally  used  on  club  ranges.  In  Fig.  6 
is  shown  the  platform  construction,  which 
consists  merely  of  4  by  6-in.  sleepers,  on 
which  are  placed  2  by  10-in.  planks  about 
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fig  4 


Where  a  natural  hill  is  used  for  a  stop,  a 
pit  for  the  signal  man  is  dug  in  froot 

3  in.  apart.  These  platforms  should  be 
placed  well  above  the  bottom  of  the  pit  so 
that  the  sun  and  wind  may  get  underneath 
them  and  keep  the  bottom  of  the  pit  dry 
and  sweet. 

The  length  of  the  butts  are  naturally, 
governed  by  the  number  of  targets  it  is  tie- 
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Bired  to  mount,  each  full-sized  target  requir- 
ing about  10  ft.  of  space — 7  ft.  for  the  target 
and  3  ft.  for  a  walk  between  the  targets,  to 
make  it  easy  to  handle  the  rear  targets.  A 
range  may  have  from  one  to  sixty  targets, 
although  the  largest  one  I  ever  had  the 
opportunity  of  shooting  over 

L      t'i'  J    had  only  thirty. 

1     tadhand^       The   targets  themselves 
*^  may  vary  in  size,  depending 

upon  what  kind  of  rifles  are 
to  be  used,  and  the  distance 
between  them  and  the 
shooters.  The  illustration, 
Fig.  7,  gives  the  dimensions 
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figs  fig* 

Detaila  of  the  roof.  Also  platform  for  the  men 
who  are  watching  the  target  to  stand  on 

of  the  army  targets  for  various  ranges  and 
kinds  of  fire.  These  dimensions  may  be 
used  as  a  basis  upon  which  to  determine  the 
size  target  most  desirable  for  the  particular 
work  in  hand.  A  pistol  target  is  shown  in 
Fig.  8. 

The  "standards"  for  the  targets  are  made 
as  shown  in  Fig.  9,  the  rear  end  being 
weighted  down  by  putting  a  plank  across  the 

A  Tdraet  200  to 
30oyctt  slow  fire 


Marget  200  to 
WO  yih  slow  lire 


D.Tdr9et  5ooto 
Fig.  7    «>o  yds.  rapid  f  ire 


Sue*  of  targets  for  various  ranges  and  kinds 
of  fire  which   may  be   used   as  a  base 

two  braces  and  loading  it  down  with  stones 
or  other  heavy  materials  to  help  keep  it  rigid 
and  straight.  The  "carriers"  for  the  targets 
are  shown  in  Fig.  10,  two  carriers  and  two 
targets  being  provided  for  each  standard,  the 
targets  so  counterbalancing  each  other  as 


to  greatly  facilitate  handling  and  working. 

Target  frames  are  made  as  shown  in  Fig. 
11,  the  space  marked  "A"  being  covered 
with  light-weight  canvas  or  heavy  un- 
bleached cotton.  On  these  the  paper  targets 
are  pasted.  The  complete  "target"  con- 
sists of  one  standard,  two  carriers  and  two 
target  frames  as  shown  in  the  assembled 
drawing  in  Fig.  12,  the  targets  in  the  drawing 
being  half  masted,  i.  e.,one  behind  the  other. 

In  Fig.  13  is  shown  the  marking  disks. 
These  disks  are  secured  to  long  poles,  one 
disk  at  each  end,  each  side  of  each  disk  being 
marked  differently.  For  example:  For  a 
shot  in  the  center  of  the  target,  commonly 
called  a  "bulls-eye, "the  white  disk,  having  a 
value  of  5,  is  shown. 
If  the  shot  was  in 
the  4  ring,  the  red 
disk  is  shown  ;  the 
3  ring  requires  a 
black  and  white 
disk,  and  a  shot  in 
the  2  ring  calls 
for  a  black  disk. 
A  "miss"  is  re- 
corded by  slowly 
moving  a  red  flag 
across  the  face  of 
the  target,  while  a 
ricochet  hit  (one 
which  hits  the  tar- 
get after  striking 
some  other  object) 

is  shown  by  moving  the  ricochet  flag  up  and 
down  in  the  center  of  the  target. 

When  a  shot  is  "called,"  it  is  given  its 
value  and  its  "o'clock,"  the  target  being 
considered  a  clock  laid  out  as  shown  in  Fig. 
14.  The  first  shot  recorded  is  called  an 
"eleven  o'clock  three"  or  "a  three  at  eleven 
o'clock."  This  indicates  to  the  firer  that  he 
is  shooting  high  and  to  the  left  of  the  bull. 
The  second  shot  shown  is  a  "four  at  six 
o'clock"  which  means  a  correct  alinement 
but  a  little  low.  The  third  shot  is  a  "twoiat 
one  o'clock"  showing  that  the  aim  was  to  the 
right.  After  a  little  practice  the  "o'clock" 
becomes  natural  to  you  and  you  think  of  all 
of  your  shots  in  this  manner. 

After  each  shot  is  fired,  when  firing  the 
slow  fire  course,  the  targets  are  pulled  down, 
the  hole  pasted  up,  the  target  run  up  and  the 
shot  marked  by  means  of  the  code  given 
above,  care  being  exercised  to  get  the  right 
side  of  the  marking  disks  out.  By  locating 
the  shots  correctly  on  the  target,  the  firer  can 
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Framework  or  standard  for  two  carriers  and  two  targets,  one  counterbalancing  the 
other.     The  targets  are  pasted  on  a  canvas  stretched  over  the  sliding  frames 


eventually  get  the  zero  of  his  rifle,  or  learn 
just  where  he  must  hold  his  pistol  in  order 
to  do  good  shooting. 

Pistol  targets  are  marked  diflFerently  than 
rifle  targets  because  of  the  different  rings  and 
values  on  the  target.  Only  the  red  and 
white  disks  are  used,  the  white  for  the  bull  or 
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represents  the  value  of  the  shot.  For 
instance,  if  a  shot  was  through  the  seven 
ring,  the  red  disk  would  first  be  placed  over 
the  shot  hole  and 
then  moved  over 
until  it  covered  the 
seven  on  the  side 
of  the  target. 

With  the  aid  of 
the  information  giv- 
en herein,  it  should 
be  possible  for  every 
little  club  or  town 
to  have  a  rifle  range 
where  the  men  and 
women,   and  boys 

and  girls  may  have  an  opportunity  to  learn  to 
use  firearms  in  the  proper  way,  so  that  they 
will  become  a  blessing  in  an  emergency.  A 
thorough  knowledge  of  firearms  would  also 
decrease  the  number  of  accidents  with  them, 
most  of  which  are  due  to  lack  of  under- 
standing. With  a  little  practice  in  using  a 
firearm,  the  most  timid  need  not  be  afraid  to 
use  one  in  cases  of  emergency,  and  will  in 
many  instances  grow  to  enjoy  target  shoot- 
ing for  its  own  sake. 
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Use  of  a  Permanent  Ma^et  with 
the  Audlon 

MANY  articles  have  been  published  in 
electrical  publications  regarding  the 
use  of  permanent  magnets  in  connection 
with  vacuum  tube  detectors, 
state  that  the  intensity  of 
Bignals  is  greatly  increased, 
by  the  use  of  magnets, 
while  others  find  that  no 
advantage  is  gained  by  their 
use.      Experiments   with  the 
various  types  of  magnets  and 
several   makes  of   tubes,  has 
shown  that  while  good  results 
may  be  had  without  the  mag- 
net, providing  a  filament  rheo- 
stat  uith  a  very  delicate  ad- 
justment is  used  and  patiently 
adjusted,  Ihe  permanent  magnet 
Is    an  accessory  worthy  of  a 
place  upon  the  operating  table. 
Because    the   output   of  the 
filament  battery  varies  gradu- 
ally, especially  if  a  small  storage 
battery  is  used,  readjustment  of 
the  rheostat  is  necessary  from  time  to  time. 
The  best  adjustment  of  some  tubes  is  so 
critical  that  it  can  seldom  be  reached  with 
the  standard  battery  rheostat. 

If  the  rheostat  adjustment  is  left  slightly 
below  the  critical  best  point  and  a  perma- 
nent magnet  (a  bar  magnet  is  best)  upon 
a  suitable  stand  is  moved  toward  the  tube, 
the  electron  discharge  will  be  varied  by  the 
influence  of  the  magnetism,  and  a  point 
will  be  reached  where  the  signal  intensity 
of  certain  stations  is  loudest.  A  further 
movement  of  the  magnet  toward  the  tube 
will  cause  a  reduction  in  signal  intensity, 
and  sometimes  the  rheostat  adjustment 
may  be  such  that  a  second  position  of 
stronger  intensity  may  be  found  with  the 
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Convenient  stand 
to  support  magnet 
in  various  positions 


magnet  very  close  to  the  tube.  The  posi- 
tion of  the  magnet  in  the  second  field  must 
be  more  precise  than  in  the  first  field.  It 
seldom  permits  more  than  1/16  in.  varia- 
tion. The  polarity  of  the  magnet  will  also 
be  found  to  make  a  difference,  one  pole 
bringing  in  louder  signals  than  the  other 
pole,  regardless  of  their  positions.  Inter- 
ference may  often  be  re- 

I  v'">»%y^  ^vn**!^  "'^  duced  by  the  use  of  the 
^  -       ^    magnet  in  the  first  sensi- 

tive field,  and  the  ad- 
justment is  far  better  than  that 
secured  by  the  finest  manipula- 
lation  of  the  receiving  instru- 
ments. A  slight  movement  of 
the  magnet  within  this  field  will 
generally  cause  one  of  two  sta- 
tions, having  about  the  same 
signal  intensity,  to  fade,  thus 
making  the  other  readable.  An 
adjustment  of  the  magnet  in  the 
opposite  direction  may  cause 
the  other  station  to  fade  and 
make  the  first  readable. 

The  magnet  seems  to  have  a 
different  effect  upon  some  sta- 
tions, which  though  quite  loud 
and  readable  with  the  magnet  in  one  of  the 
fields,  will  come  in  still  more  strongly  when 
the  magnet  is  withdrawn  from  the  tube. 

A  convenient  stand  for  supporting  the 
bar  magnet  in  various  positions  b  shown  in 
the  illustration.  The  base  of  the  instru- 
ment should  be  cast  and  turned  out  of 
babbitt  metal,  and  may  be  nickel  or  silver 
plated.  A  hole  is  drilled  and  tapped  to 
receive  the  threaded  end  of  a  brass  or  copper 
rod,  of  a  length  depending  upon  the  height 
of  the  detector  from  the  table.  A  switch- 
blade clip  removed  from  an  old  8^\itch,  01 
its  equivalent  made  from  spring  brass,  is 
soldered  to  the  upper  end  of  the  rod  and  is 
used  to  hold  a  small  permanent  bar  magnet 
as  shown.— H.  W.  Offins. 
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Signal  Light  to  Show  Gas  Turned 
Off  at  Oven 

A SMALL  manufacturing  concern  which 
uses  a  gas  heated  enameling  oven, 
found  that  considerable  gas  was  wasted 
because  the  workmen  frequently  forgot 
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V      Connector  on  valve  lever 
\     showing  wiring  diagram 

to  shut  ofif  the  gas  when  quitting 
their  work  for  the  night.  As  a  result,  the 
oven  burner  would  be  left  on  all  night, 
with  the  consequent  waste  of  gas  and 
the  liability  of  overheating  and  setting  fire 
to  the  building  or  of  doing  damage  to  the 
oven  and  its  contents. 

To  prevent  this,  the  shut  off  valve  on 
the  gas  line  was  provided  with  an  in- 
sulated extension  on  the  valve  handle, 
as  shown  in  the  illustration.  Over  the 
end  of  this  insulated  extension  is  placed 
a  metal  ferrule  which  closes  the  contact 
between  the  two  metal  contact  pieces 
attached  to  the  two  wires  when  the  gas 
is  shut  off.  These  two  wires  form  one 
side  of  the  circuit  for  the  lamp  located 
in  the  night  watchman's  office,  so  that 
the  gas  must  be  shut  off  before  the 
lamp  can  be  lit.  Should  the  gas  be  left 
turned  on  after  working  hours,  the  watch- 
man is  aware  of  the  fact  as  soon  as  he 
comes  on  duty,  as  he  can  only  secure 
light  in  his  office  when  the  gas  is  shut 
off  from  the  oven  burner.  The  diagram 
in  the  illustration  shows  the  wiring 
scheme  in  which  a  snap  switch  is  used  to 
turn  off  light  after  the  signal  shows  that 
the  valve  has  been  closed. 

This  signal,  while  especially  built  for 
this  purpose,  is  only  suggestive  and  may 
be  used  in  many  like  places  as  a  safety 
device  that  will  always  signal  when  a 
certain  necessary  piece  of  work  must  be 
done  on  a  set  time,  which  may  otherwise 
b«  forgotten  by  a  careless  operator  or 
watchman.  — Paul  Justice. 


Constructing  a  Dry  Cell  Which  Can 
Be  Renewed 

PROCURE  1  lb.  of  chloride  of  zinc 
crystals,  and  dissolve  them  in  about 
1  quart  of  distilled  water.  Stir,  until  aO 
the  crystals  pass  into  solution,  adding 
more  water  if  necessary.  After  all  the 
crystals  have  dissolved,  pour  the  solution 
into  a  clean  vessel,  and  add  enough  dis- 
tilled water  to  make  up  2  quarts.  Add 
1  lb.  of  sal  ammoniac  to  the  solution,  and 
Btir  it  until  the  crystals  have  dissolved. 
Have  a  vessel  ready  to  receive  the  con- 
tents. Then  the  prepared  solution  can  be 
set  aside  for  future  use,  after  the  vessel 
has  been  labeled  "battery  solution." 

The  cell  is  constructed,  as  shown  in  the 
accompanying  illustration,  from  a  zinc- 
lined  can  and  blotting  paper.  Moisten 
the  blotting-paper  lining  with  the  bat- 
tery solution,  and  pour  off  all  excess 
liquid.  Permit  the  blotting  paper  to 
become  almost  dry.  Mix  finely  powdered 
manganese  and  carbon  with  a  small 
quantity  of  the  battery  solution  until  it 
has  acquired  the  consistency  of  a  stiff 
paste.  Put  the  carbon  center  post  in  the 
can,  after  having  covered  the  bottom  of 
the  can  with  a  layer  of  sand  about  ^-in. 
thick. 

The  can  is  then  ready  to  receive 


Sectional  view  of  dry  cell  in  which  the 
contents  may  be  removed  and  renewed 


the  paste,  which  should  be  packed  down 
hard  with  an  improvised  ram.  The  top 
of  the  cell  should  be  sealed  with  paraffin, 
or  a  similar  substance  that  can  be  re- 
moved easily,  in  order  that  the  cell  may 
be  renewed  at  any  time  with  little  or 
no  trouble.— Herman  Neuhaus. 
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How  to  Make  an  Electric  Laboratory 
Furnace 

PI  the  labomtoiy,  it  Is  often  desirable 
to  lecnre  heat  greater  than  that  pro- 
duced by  the  Bunsen  burner,  or  even  a 
greater  mnge  of  temperature  than  can 


Flower  pot  suspended  on  a  ring  stand  and 
holding  crucible  to  ndt  metato  dectncally 


be  reached  by  the  Sdmeteo  burner.  This 

makes  the  use  of  an  electric  furnace 
necessary.  A  furnace  that  can  be  con- 
structed by  any  amateur  is  herein  de- 
aeribed.  It  b  very  convenient  to  handle, 
and  the  materials  that  are  utilized  in  it, 
can  for  the  moat  part  be  found  in  the 
laboratory.  The  terrific  heat  generated 
by  this  furnace  is  capable  of  redueing 
alumina.  Its  other  uses  are  familiar  to 
all  those  who  work  in  the  laboratory. 

As  can  be  ascertained  in  the  accom- 
lianying  flhistration,  one  of  the  most 
evential  parts  of  the  appaiatus  is  tiie 
two-ring  stand  which  serves  as  a  support 
for  the  main  part  of  the  furnace.  The 
lings  support  a  flower  pot,  in  iMeh  is 
placed  a  small  crucible^  made  dther  of 
porcelain  or  alundum,  according  to  the 
work  that  is  to  be  done  by  the  electric 
faraaee.  The  erudble  should  be  placed 
ia  the  flower  pot  in  such  a  manner  that 
it  may  be  readily  removable  when  neces- 
tity  arises.  The  space  between  the 
flower  pot  and  the  emefble  is  filled  with 
pulverized  fire-brick,  but  if  tiutt  cannot 
be  obtained,  the  fire-brick  may  be  of 
the  ordinary  granulated  variety.  A  sheet 
of  thick  mica  covers  the  top  of  the  fur* 
BMS^  aad  a  hole  is  bored  in  it  to  permit 
the  passage  of  the  carbon.  This  carbon 
is  supported  by  the  upper  ring  which 
iias  been  provided  with  an  asbestos  plug 


to  hold  the  carbon  stationary.  A  brass 
ring  prevents  the  carbon  from  slipping, 
and  forms  a  means  of  regulating  the 
distance  between  the  carbons.  The  other 
carbon  goes  through  the  bottom  of  the 
flower  pot,  and  through  the  crucible, 
which  has  previously  had  a  hole  that 
fits  the  carbon  snarly  drilled  in  its 
bottom.  The  lower  carbon  rests  upon  a 
block  of  wood  or  asb^tos  which  is  placed 
on  the  base  of  the  stand.  The  terminals 
of  the  furnace  are  shown  in  the  fllustra- 
tion.  To  secure  best  results,  the  leaden 
wires  should  be  of  No.  14  copper  wire. 

The  furnace  requires  from  six  to  eight 
ampere  of  current,  using  a  dureet  or 
alternating  current  of  110  volts  con- 
nected with  incandescent  lamps  as  shown, 
or  with  a  water  rheostat.  At  firsi,  it  is 
advisable  to  operate  the  furnace  empty, 
in  order  to  ascertain  whether  the  appa- 
ratus stands  up  well  under  the  terrific 
heat  generated.  It  is  also  strongly  ad- 
vised that  the  operator  use  smoked 
glasses  when  the  furnace  is  in  play,  as 
the  glare  produced  has  an  unpleasant 
effect  on  the  eyes. — Herman  Neuuaus. 

Thermmtat  Blade  from  a  Brass  and 
an  Iron  Strip 

IRON  and  brass  expand  to  different 
lengths  at  the  same  temperature  and 
tot  thk  reason  these  metals  are  ideal  im 


The  two  metals  riveted  top,cthcr  and  mounted 
on  a  base  to  operate  an  electrical  system 


making  a  thermostat.  I  took  a  piece  of 
iron  12  in.  long,  }4  in.  wide,  and  1/16  in. 
thick  and  riveted  it  to  a  similarly  shaped 
strip  of  brass.   This  compound  strip  I 
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fastened  by  its  lower  end  in  a  vertical 
position  to  a  wooden  base  10  by  16  in. 
Near  ti|B  ufiper  end  of  tlie  str^  and  im 
either  dde»  I  mounted  aetscrewB. 

The  distance  between  the  upper  end 
of  the  compound  strip  and  the  setscrews 
can  thus  be  regulated  as  desired.  The 
lower  end  of  the  strip,  I  wired  to  a  battery 
and  bell,  then  from  both  setscrews  to  the 
bell  as  shown.  By  this  means,  the  bell 
is  rung  when  the  room  becomes  too  warm 
or  too  cool.  In  eitiier  case,  the  circuit  ia 
made  by  the  compound  strip  bending 
until  it  comes  in  contact  with  the  set- 
screw.  The  dotted  line  shows  the  ther- 
mofltat  bent  to  the  right  because  the  heat 
in  the  room  has  expanded  the  brass 
faster  than  it  did  the  iron.  Tiiia  rings 
the  b^. 

In  the  aame  way*  when  the  brass  eon- 
tracts  faster  than  Iron,  the  atrip  ia  bent 

to  the  left. 

The  distance  between  the  setscrew  end 
and  the  atrip  can  he  r^ulated  ao  that  the 
bell  rings  at  any  desired  temperature. 
A  scale  can  be  marked  upon  the  wood 
back  of  the  upper  end  of  the  strip,  for 
eonvenienee.  Thia  will  vary  for  every 
thermostat  made  and  should  be  deter- 
mined by  using  a  thermometer.  When 
the  bell  rings,  I  look  at  the  thermostat 
to  aee  whether  Area  need  atarting  up  or 
ahtttting  off.  The  bell  b  easily  silenced 
by  slipping  a  piece  of  rubber  between 
setscrew  and  strip.  This  breaks  the 
ch«uit  and  the  rubber  faHa  aa  aoon  aa 
temperature  approaches  normal  and  the 
strip  comes  back  to  its  perpendicular 
position.  When  the  iron  strip  is  riveted 
to  the  hraaa,  the  two  metala  ahould  be 
kept  in  the  normal  temperature,  say  at  a 
temperature  of  65  dep.  for  an  hour  before 
fastening  them  together.  In  this  way  the 
compound  atrip  will  always  be  perpen- 
dicular when  the  room  is  at  about  the 
right  temperature.— F.  E.  BRfUMBB. 


Finding  the  Polarity  of  Electric 
Wires  with  a  Potato 

THE  amateur  electrical  experimenter 
often  finda  it  neceaaary  to  know 
which  wire  is  the  positive  wire  for  making 
proper   connections   to   his  apparatus. 

The  positive  pole  of  a  wire  or  of  an 
electric  battery  can  very  eaaOy  be  found 
by  maana  of  an  ordinary  potato^  Cut  the 


potato  in  half,  lengthwise.  For  a  low 
direct  current  voltage  of  1^^  volts  to  10 
volts,  place  tiie  wirea  to  be  teated  a  abort 
diatanoe  apart  in  the  potato. 

The  positive  pole  part  of  the  potato 
will  turn  green,  while  the  negative  one 
will  remain  colorless.  This  method  can  be 
uaed  to  find  the  polarity  of  one  dry  odl 
and  upwards  to  500  volts  direct  current; 
the  only  difference  in  using  the  higher 
voltage  being  that  the  wires  require  to  be 
further  apart.  In  uaing  tiie  110  volta 
pressure,  the  time  necessary  to  determine 
the  polarity  is  about  10  seconds.  With  a 
current  of  say  2  volts  and  upward  to  10 
volta*  it  will  recpiire  about  one  minute. 
If  electrical  workers  will  always  carry  a 
potato  in  their  tool  bag,  they  will  have  a 
reliable  polarity  indicator.  The  method 
cannot  be  uaed  oir  alternating  currentit 
as  both  ends  of  the  wires  would  turn  ths 
potato  green. — W.  S.  Standifobd. 


A  Spaik  Plttg  Tester  with  an 
Incloaed  S^mik  Gap 

AVERY  aimple  and  convenient  tester 
for  aparlc  plugs  on  automobUea, 

motor  boats,  motor- 
cycles, etc.,  is  shown 
in  the  aeeompansring 
illustration.  The 
body  of  the  tester  ia  of 
hard  rubber  in  which 
ia  imbedded  the  metal 
contaetatand  the  spark 
gap  is  protected  by 
glass  discs.  The  na- 
ture of  engine  trouble 
can  be  quickly  diag- 
nosed by  application 
of  thia  tester.  It 
ahowa  at  'a  ghmee, 
what  otherwiae  might 
require  an  overhauling 
of  the  engine  to  dis- 
cover. 

A  r^^ar  spark 
shows  a  good  plug. 
A  non-spark  shows  a 
short  circuit.  An  ir- 
regular apark  ahowa  defective  porcelain. 
A  clear  spark  shows  that  the  trouble  is  in 
the  mixture  and  indicates  no  power.  A 
knock  in  the  motor  ^^'ill  be  magnified, 
and  the  cylinder  in  which  it  occuia  can  be 
located.— Floyd  L.  Dasbow. 


A  spark  gap  is  in- 
doaed  in  tbie  hard 
rubber  tetter 
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£lectrical  Devices  and  How  They  Work 

Seooodary  Cells;  Storage  Batteries — ^11 

Accumulators  are  cells  of  battery  that  will  receive  a  diarg^  of  dectricity 
and  keep  it  stored  until  it  is  released  through  mains  for  power  and  light 

By  Peter  J.  M.  Clute,  B.  E. 


IN  the  primary  cell,  electric  current  ia 
'  produced  by  the  dseomporition  of  the 

electrolytic  solution  and  the  consump- 


In  other  worda» 

frtjeclmq  ormfor 
corntding  plott^ 


tion  of  a  zinc  electrode 

the   varying  natural 

pBtentlsIs  of  two  sub- 
stances, such  as  2dnc 

and  copper  or  aanc  and 

carbon,  constitute  the 

erfginsl  Impulse  to  a 

succesdon  of  reactions 

whereby  chemical 

energy  is  transformed 

iato  eontinuoas  deo- 

trical  energy.    On  the 

other   hand,    in  the 

secondary,  or  storage, 

battery,  electric  cur- 

lent  is  generated  by  a  f«  j 

somewhat  similar  pb,j*|-.wd— m 
chemical  reaction,    of  «  gtoJIJS  oS 

originated,  however, 
W  ehenaieal  efaaages,  produced  by  an 
electric  current  passed  through  the  cell  at 
the  start  of  operations.    This  operation  is 
termed  the  charging  of  the  cell. 

Sueh  edls  are  called  secondary  eeUs  be- 
cau^e  thpir  action  is  dependent  upon  the 
effects  of  the  energy  impressed  upon  them 
by  a  primary  electrical  ttource.  They  are 
derignated  as  storage  batteries  beesuse, 
apparently,  a  quantity  of  electrical  energy 
li  Stored  in  them  in  the  form  of  current,  to 
be  delivered,  aUo  in  the  form  of  current, 
vhen  the  battery  is  conneeted  as  a  eouree 
of  etectrid^. 

Storage  cells  of  all  descriptions  are 
charged  from  D.  C.  service  mains,  or 
trom  spseisl  eharging  generators.  The 
current  may  be  regulated  to  the  required 
ratjng  by  suitable  resistance,  usually 
through  special  switchboards,  designed  to 
meet  tbe  reqnSrements  of  eharging.  If 
the  only  available  current  supply  is 
alternating,  it  can  be  transformed  into 
dinet  current  by  means  of  a  rectifier,  or  a 


motor-generator  set.  The  secondary  cell 
is  espable  of  being  recharged  after  ex- 
haustion by  passing  an  electric  current 
through  it  in  a  direction  opposite  to  that 
of  the  current  on  discharge.  This  dif- 
ferenee  constitutes  the  principal  ad- 
vantage of  the  storage  battery  over  tiie 
primary  cell. 

The  typical  storage  cell  is  the  lead-lead 
couple  in  an  add  dectrolyte.  There  are, 
however,  other  varieties  of  such  cells,  all 
of  them  more  or  less  experimental  in 
character.  These  may  be  designated  as 
lead-copper,  lead-dnc,  alkdine-zincate, 
etc.,  all  using  corrosive  electrolytes.  In 
addition  to  these,  and  in  a  class  by  itself, 
ia  the  £dison  nickel-iron  cell,  using  an 
alkaHne  and  non-corrosive  electrolyte. 

The  commercial  storage  cell  consists  of 
an  even  number  of  positive  plates  and  an 
odd  number  of  negative  plates,  immersed 
in  a  dilute  electrolyte  (generally  sulfuric 
add)  contained  in  a  jar  or  bos  of  non- 
conducting material.  The  plates  are  ar- 
ranged alternately  positive  and  negative, 

and  are  cast  with 


Negotwt  ptoti 


Positive  plates  of  per- 
forated    steel  tubes 


a  projecting  arm 

as  shown  in  Fig.  1, 
so  that  all  posi- 
tives may  be  con- 
nected by  a  single 
stud,  and  all  nega- 
tives  similarly 
united — each  such 
unit  of  seversl 
plates  being  one 
element  of  the  cell. 
The  positive  ter- 
minsl  at  whidi 
the  charging  cur- 
rent enters  the 
cell,  passing  to  all 
podtive  platee, 
and  at  which  tho 


current  leaves  the  cell  on  discharge,  is 
called  the  anode.   Similarly,  the  negative 
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terminal,  *  at  which  the  current  emerges 
after  passing  through  all  the  negative 
piatea,  during  charging,  and  at  whldi  the 
current  enters,  on  its  return  path  on  die- 
charge,  is  called  the  cathode. 

The  conditions  in  operating  a  storage 
cell  are  most  exacting,  and  serious  com- 
pUcatiom  aie  Hable  to  follow  violation  of 

the  rules.  Thus, 


Ofouptag  of  positive 
nesBtive  platei 


it  must  neither  be 
charged  nor  dis- 
charged  too 
quickly,  there 
being  safe  average 
rates  in  both  cases. 
It  should  never  be 
over-charged  or 
over-d  i  s  c  h  a  r  g  ed 
beyond  the  safe 
limits  prescribed. 
The  voltage  at 
full  charge  should 
not  exceed  2.6 
volts,  and  its 
working  pressure 
not  more  than  2 
volts.  On  nor- 
mal dieeharge,  it 
should  not  be  per- 
mitted to  fall  below  1.75  volts.  The  dis- 
charge capacity  of  a  storage  cell  (its  cur- 
rent rate)  is  measured  in  amp««4iour8, 
which  are  found  by  multiplying  the  current 
in  amperes  by  the  number  of  hours  at 
which  it  can  flow  at  not  less  than  1.75 
volts.  In  order,  however,  to  standardise, 
the  normal  discharge  rate  is  assumed  to 
be  at  8  hours.  In  the  main,  the  ampere- 
hour  capacity  decreases  with  increase  in 
the  current  rate. 

The  ideal  storage  battery  or  accumula- 
tor is  an  electrolytic  cell  in  which  elec- 
trical energy  may  be  stored  as  chemical 
energy  until  ready  for  use.  It  must  be 
capable  of  returning  at  any  time  all,  or 
any  part,  of  tho  electrical  energy  put  into 
it;  and  when  discharged,  the  cell  must  be 
in  its  original  condition.  It  is,  therefore, 
necessary  to  find  a  perfectly  reversible 
chemical  reaction  whose  direction  and 
energy  relation  is  perfectly  controlled  by 
the  electric  current.  That  is,  no  chemi- 
cal action  should  take  place  except  that 
which  necessarily  accompanies  the  flow  of 
useful  current  when  on  charge  or  dis- 
charge ;  and  secondly,  the  quantity  of 
matoial  whose  chemical  oompoeition  is 


changed  should  be  proportional  to  the 
quantity  of  electrical  energy  passed 
tiurough  the  ccA. 

The  nearness  of  the  plates  to  each  other 
and  the  large  surface  obtained  by  using  a 
number  of  plates,  cause  the  resistance  of 
the  cell  to  be  very  small.  The  greater  the 
number  and  siae  of  the  plates  in  a  cell,  the 
larger  the  current  that  can  be  sent 
through  it  without  injury  to  the  cell. 

The  commercial  importance  of  such 
storage  cells  is  due  in  pert  to  their  ex- 
tremely small  resistance,  and  to  the  fact 
that  they  can  be  renewed  not  by  means  of 
costly  chemicals,  but  by  a  current  ob- 
tained from  a  dynamo,  driven  by  engine  or 
water-power. 

Making  a  Wet  Battery  from  Ordi- 
nary Dry  Cells 

WHEN  a  dry  battery  of  an  electric 
door  became  exhausted  and  there 

was  no  sal  ammoniac  on  hand  to  renew 
it,  it  was  decided  to  try  in  its  stead  some 
hyposulphate  soda.  After  removing  the 
cardboard  wrappers  from  the  ceDs,  a 
number  of  perforations  were  made  in  the 
zinc  casing,  then  the  cells  were  placed 
into  wide-mouthed  fruit  jars,  into  each 
of  which  was  put  seversl  spoonfds  of  the 
salt  and  enough  water  to  fill  them  within 
1  in.  of  the  top.  If  the  water  should 
cover  the  cells,  it  will  cause  a  short  circuit. 

Upon  testing  the  battery,  while  the 
cells  were  still  in  the  jars,  it  was  lUieoy- 
ered  to  be  fully  as  powerful  as  one  com- 
posed of  new  dry  cells.  Then  the  ex- 
periment was  tried  of  using  it  just  as 
it  wss — a  new  type  of  wet  battery.  It 
has  proved  so  efTective  that  after  a  year 
of  use  it  has  required  no  other  attention 
than  that  of  replacing  the  water  evapo- 
rated. Thus,  at  no  expense,  exedlent 
results  have  been  obtained,  and  the  cost  of 
several  dry  cells  saved. — F.  M.  Wagner. 


Cioating  a  Tin  OU  Gaa  to  Frefent 

Rust 

A COMMON  tin  oil  can  may  be  made 
rust  proof  if  it  is  given  a  coat  or  two 
of  paint,  espedslly  on  the  bottom.   It*  is 

worth  while,  occasionally  when  through 
painting,  to  wipp  off  the  paint  brush  on  the 
bottom  of  the  old  oil  can,  just  before  the 
brudi  is  Isid  away.— Jambs  M.  Kane. 
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A  New  Cktndenser  to  Protect 
Wireless  Generators 

F'  a  layman  were  shown  about  the 
wireless  cabin  on  board  a  battleship, 
without  a  doubt  he  would  consider  the 
rack  of  condensers  about  the  least  im- 
portant part  of  the  equipment.  The 
experienced  amateur  knows  better.  He 
knows  that  should  the  condensers  break 
down,  the  entire  sending  machinery  is 
likely  to  collapse.  Even  leaking  con- 
densers may  cut  down  the  efficiency  of 
the  station  so  that  it  would  be  difficult, 
if  not  impossible,  to  comunicate  over  a 
long  distance.  Think  what  this  would 
mean  if  a  warship  were  on  a  scouting 
cruise  and  discovered  something  im- 
portant! 

Though  it  is  not  generally  known,  an 
accident  such  as  this  was  always  threaten- 
ing to  isolate  the  ships  of  a  fleet,  not  very 
much  more  than  a  year  ago.  Most  ships 
were  tising  glass  Ley  den  jars  or  glass 
plate  condensers  at  this  time.    The  im- 


A  coodenaer'built  of  several  units,  which 
are  insulated  from  one  another  as  well 
as  each  of  the  plates  within  each  unit 


mense  voltages  across  the  high-tension 
transformer  that  the  jars  had  to  stand, 
continually  broke  them  down  under  the 
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prolonged  strains,  and  only  protective 
condensers  across  the  wireless  generator, 
saved  it  from  utter  destruction.  Moreover, 


The  same  method  is  used  in  this  condenser, 
although  it  is  of  very  different  construction 


bnish  discharges  invariably  took  place 
through  the  glass  of  the  condensers. 
These  discharges  increased  in  intensity 
as  the  glass  weakened  with  use.  The  dis- 
charges contaminated  the  air  with  ozone, 
which  made  it  hard  for  the  operators  to 
work ;  to  say  nothing  about  the  decrease  in 
the  sending  power  that  they  produced. 

The  Navy  Department  has  now  elimi- 
nated the  glass  condenser,  and  thus  has 
done  away  with  its  disadvantages.  A 
mica  condenser,  the  development  of 
William  and  Philip  Dubilier,  of  New 
York  city,  is  now  used  exclusively.  This 
condenser  is  made  up  of  a  number  of 
units  connected  together  in  series.  The 
result  is  that  the  full  potential  across  the 
transformer  is  divided  a  good  number  of 
times  before  it  acts  across  any  of  the 
units.  The  voltage  that  does  result 
across  a  single  condenser  is  correspond- 
ingly small;  too  small,  in  fact,  to  set  up 
any  detrimental  brush  discharge  action. 
Such  sets  of  condensers  ought  to  be  highly 
efficient,  and,  theoretically,  ought  to  last 
a  life  time. 

Each  of  the  units  is  built  up  of  al- 
ternate sheets  of  copper  foil  and  mica, 
the  copper  foil  being  connected  in  mul- 
tiple as  in  ordinary  mica  condensers. 
Though  the  probability  of  a  breakdown 
of  tht'  mica  has  been  made  exceedingly 
small,  t'le  chances  of  such  a  breakdown 
injuring   the   station   has   been  made 


Digitized  by  Googl 


314 


Popular  Science  Monthly 


further  improbable.  The  thickness  of 
the  mica  sheets  has  been  so  proportioned 
to  those  of  the  metal  leaves  that  when  a 
hole  is  burnt  through  the  dielectric,  a 


Construction  of  the  casing  for  a  conden-  * 
ser  with  lead-in  terminals  attached.  The 
dotted  line  shows  the  protective  cover 

larger  hole  is  burnt  through  the  foil. 
Hence,  in  this  condenser,  two  oppositely 
charged  pieces  of  foil  cannot  come 
together  through  the  hole  made  by  the 
leaking  currents.  The  condenser  is  truly 
self-healing. 

As  a  last  precaution  against  its  being 
burned  out  by  a  short  circuit,  the  gen- 
erator has  the  pair  of  protective  con- 
densers shunting  it.  For  these  condensers, 
the  Navy  officials  have  also  adopted  a 
Dubilier  invention,  in  which  two  of  their 
condensers  are  placed.  Besides  its  re- 
liability, the  Dubilier  device  is  also  fool- 
proof. For,  as  the  diagrams  show,  should 
their  condenser  be  removed  from  the 
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Hook-up  showing  positions  of  condensers 
in  the  line  and  how  the  connections 
would   not  be  complete  without  them 

circuit,  the  generator  connections  would 
not  be  complete  until  another  box  of 
protective  condensers  is  connected  with 
the  circuit. 


Increasing  the  Range  of  the  Ground 
Wireless  Station 

IN  experimenting  with  inductive  coils, 
placing  them  with  the  buzzer  in  the 
ground  circuit,  to  see  if  increasing  the 
inductance  would  not  send  larger  currents 
into  the  earth,  it  was  found  that  the 
sending  range  could  be  increased  in  this 
way  to  a  considerable  extent. 

First,  the  contact  connections  of  the 
buzzer  were  changed  as  shown  in  the 
diagram.  The  secondary  of  the  sending 
coil  was  connected  between  the  buzzer 
contact  and  the  buzzer  coils,  and  to  vary 
the  inductance,  the  laminated  iron  core 
was  moved.in  and  out.  For  some  stations, 
of  course,  the  ordinary  variable  radio 
loading  coil  will  do  the  trick  just  as  well. 

Naturally,  the  sending  range  will  be 
largest  when  the  buzzer  is  vibrating  well 
and  the  maximum  current  is  sent  into  the 
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Considerably  increasing  the  sending  range 
of  a  ground  wireless  station,  by  the  use  of 
an  induction  coil  placed  with  the  buxzer 

ground.  Therefore  the  inductive  coil 
should  be  tuned  as  in  radio  work,  until 
the  ammeter  in  the  earth  circuit  registers 
the  largest  current. — E.  T.  Jones,  Chief 
Electrician,  Radio,  U.  S.  N.  R.  F. 


Where  Fiber  May  be  Used  as  a  Fire- 
proof Material 

FIBER  is  an  almost  fireproof  material. 
Almost — for  it  will  burn.  But,  un- 
less it  is  kept  on  fire  by  some  outside 
source  it  will  go  out,  and  it  requires  a 
very  hot  flame  to  ignite  it.  So,  when 
anyone  wants  to  use  fiber  in  a  situation 
exposed  to  heat,  he  can  do  so.  There  is 
little  danger  of  its  burning  except  when 
it  is  in  the  direct  path  of  a  flame.  The 
close"  texture  of  this  material  prevents  a 
flame  from  taking  hold  unless  forced  by 
a  draft. 
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A  Telegraph  Sounder  Made  from 
Old  BeU  Parts 

THE  sounder  here  illustrated  m  made 
entirely  from  an  old  bell,  with  the 
exception  of  only  a  few  of  the  essential 
{tarts.   The  magnets  on  the  bell  are  first 
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The  following  code  can  be  changed,  as 
it  is  only  an  example. 


Old  ben  parts  tnoxinted  on  wooden  base  with 
•ttachmenta  to  make  a  telegraph  sounder 

carefully  removed  and  screwed  to  the  base 
as  shown.  The  soft  iron  armature  is  next 
removed  and  the  spring  attached  to  it  is 
tftken  off.  It  is  then  soldered  to  a  brass 
strip  which  is  shown  in  the  accompanying 
illustration  at  A,  and  fastened  to  the 
wooden  support  at  B.  The  bridge,  C,  is 
constructed  of  brass,  but  a  more  ductile 
metal  may  be  substituted  if  the  brass  can- 
not be  worked  with  the  materials  at  hand. 
To  obtain  the  best  results,  a  small  ad- 
justable screw  D  is  used  to  regelate  the 
stroke  of  the  armature.  The  drawing 
makes  all  other  directions  and  construc- 
tions clear. — Herman  Neuhaus. 


A  Secret  Code  of  Colors  for 
Transmitting  Messages 

FOR  Boy  Scouts  and  others  desiring  to 
communicate  by  means  of  a  secret 
code,  the  one  described  ^ill  prove  very 
acceptable.  The  code  is  very  simple, 
being  composed  of  color  combinations, 
each  combination  representing  a  single 
letter  of  the  alphabet.  Thus,  it  will  be 
seen  that  the  combination,  red  and 
yellow  (ry)  represents  the  letter  A;  red 
and  blue  (rb)  B,  and  so  on. 

In  this  manner,  any  message  can  be 
Bent,  with  the  assurance  that  only  the 
person  for  whom  it  is  intended,  can  read 
it.  All  the  colors,  which  are  used  in  the 
following  code,  can  be  obtained  by  buying 
an  ordinary  box  of  crayons. 

In  writing  out  a  message,  always  leave  a 
emaJJ  space  between  each  letter  and  a 
much  larger  one  between  words. 


R-red; 

y -yellow;  b-bluc; 

g-green; 

p-parple; 

o-oroDge;  br-brown; 

bla-black. 

A-ry 

J-yp 

S-gp 

B-rb 

K-yo 

T-go 

C-rg 

L-y  br 

U-g  br 

D-rp 

M-y  bla 

V-g  bla 

E-ro 

N-bg 

W-po 

F-r  br 

O-bp 

X-p  br 

G-r  bla 

P-bo 

Y-p  bla 

H-yb 

Q-b  br 

Z-o  br 

i-yg 

B-b  bla 

period-p 

Only  Uncut  Diamonds  Are  Used  to 
Dress  Emery  Stones 

DIAMONDS  are  used  to  sharpen  and 
shape  emery  wheels.  But  even  if 
anyone  were  so  foolish  as  to  use  it,  the 
diamond  of  the  jewelry  shop  would  not 
do  the  work  well,  for  it  is  the  natural  face 
and  edge  of  a  diamond  that  does  the 
cutting  on  such  work.  Therefore  the 
polished  stone  of  the  engagement  ring 
would  be  nf  little  or  no  value  as  a  stone 
dresser. 


Practicing  the  Telegraph  Code 
Without  a  Battery 

THE  illustration  shows  how  to  con- 
nect phones  with  a  key,  so  that 
sounds  may  be  heard,  similar  to  those 
produced  in  a  radio  transmitter.  This 
plan  cannot  be  used  on  direct  current 
mains.  It  takes  the  pulsations  of  an 
alternating  current  to  produce  the  effect. 
About  10  turns  of  No.  22  gage,  single 
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Separate  hook-up  to  an  alternating  current 
line    for    producing    sounds    like  radio 

cotton  covered  wire  is  wound  around  the 
drop  cord,  and  when  the  lamp  is  turned 
on  to  get  a  flow  of  current,  the  hook-up 
is  ready  for  practice.— E.  T.  Jones. 
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The  Normal  Running  Temperature 
of  Electric  Machines 

AN  electric  current  flowing  through  a 
l\  conductor  tends  to  raise  its  tempera- 
ture, especially  where  there  is  a  resistance 
offered.  In  electrical  terms,  this 
is  proportional  to  the  square  of  the 
current.  In  designing  electrical 
machines,  this  heating  is  kept 
down  as  much  as  possible,  since  it 
represents  a  waste  of  energy  and 
is  apt  to  char  the  insulation  and 
cause  damage  to  the  machine. 

It  is  evident  that  the  heating  up 
of  a  machine  will  take  some  time, 
depending  on  the  size  and  cooling 
ability.  The  temperature  will 
rise  until  finally  a  value  is  reached 
at  which  the  temperature  remains 
constant.  This  is  the  normal  run- 
ning temperature  of  the  machine. 
For  cotton  insulated  windings,  it 
should  be  below  85  deg.  C.  For 
this  reason,  other  materials,  such 
as  asbestos,  mica  and  enamel, 
have  been  developed  for  purposes  where  the 
heating  effect  is  great. 

The  method  of  procedure  for  the  heat  run 
of  the  electrical  generator  is  as  follows: 
Two  or  three  thermometers  are  stuck  to  the 
filed  coils  and  core  of  the  machine  with  putty. 
Read  the  thermometers  and  record  the 
readings;  then  start  the  generator.  Allow 
the  generator  to  feed  normal  current  to  a 
water  rheostat  or  feed  it  back  into  the  line. 
This  latter  method  of  using  the  current  is  in 
general  practice  because  of  its  economy. 
Take  thermometer  readings  every  five 
minutes  for  at  least  un  hour  and  then  shut 
off  the  power  and  take  armature  core  and 
winding  temperaturoa.  Suppose  the  set  of 
readings  is  as  follows: 
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Rise 


Plot  the  data  as  given,  with  temperature 
rise  as  ordinates  and  time  as  abscissas,  and 
the  curve,  as  shown,  will  be  obtained.  By 
studying  the  curve,  it  will  be  noticed  that  the 
temperature  of  the  machine  rises  rapidly  at 
first   and   then   gradually   approaches  a 


■•■•••••■•••ft! 


•■■■•••••■••a ■ 


■■••■■•■■•a««« 


JO      u  « 

T\U(  {MMUTU) 


A  curve  obtained  by  plotting  the  data  given  with 
temperature  rise  as  ordinates  and  time  as  abscissas 


constant  temperature.  The  reason  for  this 
is  that  heat  transfer  between  the  machine 
and  the  surrounding  air  will  depend  on  the 
difference  in  temperature  between  them. 
At  first,  there  is  little  difference  in  tempera- 
ture between  the  machine  and  the  air  and 
therefore,  almost  all  the  heat  goes  to  warm  up 
the  machine.  But  when  the  machine  geta 
warm,  it  dissipates  the  heat  rapidly  and 
reaches  a  final  temperature  at  which  the  heat 
generated  by  the  current  equals  the  heat 
dissipated. — Alex  V.  Polson. 


A  New  Use  for  Fogged  Photograph 
Plates 

SOMETIMES,  by  accident  a  photograph 
plate  is  fogged  by  e-«  n'.  ^i!T-,>  I'.r 
before  it  is  exposed  in  a  c; 
is  developed.    These  plates  can  be  used 
make  a  very  soft  n< 
The  method  i 
plate  in  a  pr 
film  ag 
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Wireless  Work  in  Wartime 


VII. — Fundamental  Principles  of  Radio  Apparatus 
By  John  L.  Ilogan,  Jr. 


THE  rix   preceding  articles  of  this 
series  comprise  a  fairly  complete  set 
of  instructions  in  learning  wireless 
operating,  from  the  simple  viewpoint  of 
telegraphing.    Memorizing  the  code,  read- 
ing Morse  signals  by  sound,  and  practice  in 
overcoming   the   difl5culties  of  "station" 
and  atmospheric   interference  have  been 
taken  up  in  some  detail.    All  of  these 
matters  are  essentials  in  the  study  of  radio 
telegraphy,  and  they  must  be  completely 
mastered  if  one  is  to  become  a  first-rate 
operator.    To  be  of  the  greatest  value  in 
radio  work,  however,  and  to  advance  in  the 
naval,  military  or  civilian  radio  services,  it 
is  important  to  be  more  than  a  skilled 
telegrapher.    In  addition  to  the  ability  to 
transmit  and  receive  messages  swiftly  and 
accurately  under  even  the  most  adverse 
conditions,  one  should  know  how  and  why 
his  instruments  work.       Such  technical 
knowledge  is  of  the  greatest  use  to  the  radio 
man  in  war  work,  for  without  it  he  is  likely 
to  be  unable  to  make  urgently  needed  re- 
pairs and  adjustments.    This,  and  the  suc- 
ceeding articles  will  go  into  the  simple 
technology  of  radio  telegraphy,  and  should 
prove  helpful  in  studying  to  qualify  as  one 
of  the  expert  radio  workers  who  are  and  will 
be  so  much  needed  in  the  Signal  Corps  and 
the  Naval  Communication  Service. 

The  main  purpose  of  these  articles,  then, 
is  to  guide  the  student  to  a  thorough  under- 
^■anding  of  the  radio  station,  and  to  point 
»t  the  precautions  which  must  be  taken  if 
best  possible  working  is  to  be  obtained, 
is  will  involve  both  the  discussion  of 
)paratus    design,    and    the  elementary 
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which  the  theory  applies.  In  these  articles 
the  concrete  elements  of  design  and  opera- 
tion and  the  reasons  for  them  will  be  carried 
along  side  by  side.  The  only  theory  used 
will  be  working  theory,  and  the  only  con- 
structional points  explained  will  be  those 
which  have  been  found  satisfactory  in  the 
experience  of  radio  engineers  in  the  military 
and  commercial  fields.  , 

The  Elementi  of  Signaling  Sjrstems 

To  understand  the  radio  transmitter 
itself  we  should  fully  understand  its 
object.  In  the  first  place,  then,  let  us 
consider  the  essentials  of  any  communica- 
tion system.    Just  as  the  natural  act  of 
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Fig.  27:  General  form  of  radio  waves  as  they 
pass  from  the  sender  in  direction  of  arrows 

speaking  to  another  person  in  the  same 
room  calls  into  play  the  three  main  ele- 
ments of  any  system  for  the  transmission  of 
intelligence,  so  does  the  sending  of  a  wire- 
less message  involve  these  same  three 
things.  We  cannot  convey  ideas  from  one 
point  to  another  without  having  something 
which  can  act  as  a  transmitting  medium 
connecting  the  two  points.  In  the  wireless 
telegraph,  the  connecting  medium  is  the 
Qp-called  "ether"  of  space,  which  lies 
between  the  two  stations.  In  talking,  the 
medium  of  transmission  is  the  air  which  lies 
between  the  speaker's  vocal  cords  and  the 
listener's  ear.  In  both  cases,  the  medium 
is  vibrated  according  to  some  pre-arranged 
code,  and  the  \'ibrations  pass  from  the 
sender  to  the  receiver. 

Evidently,  the  two  remaining  elements 
are  the  transmitter  and  the  receiver,  "rhe 
first  of  these  is  merely  an  apparatus  which 
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can  in  some  way  set  the  air,  ether  or  other 
transmitting  medium  into  vibration;  the 
second  is  an  instrument  which  is  capable  of 
indicating  the  presence  of  the  vibrations. 
In  speaking,  the  human  apparatus  con- 
sisting of  the  mouth  and  vocal  system 
produces  sound-waves,  or  compressional 
vibrations,  in  the  air.  The  sound  waves 
vary  in  intensity  and  pitch  (or  frequency) 
according  to  the  signaling  code  with  which 
we  are  all  familiar  and  which  we  call  a 
language.  When  the  air  vibrations  reach 
the  ear  of  the  listener,  they  are  re-converted 
into  the  sensation  known  as  sound,  and 
their  presence  is  thus  indicated. 

The  Basic  Process  of  Radio  Telegraphy 

In  radio  telegraphy  the  process  is  identi- 
cal, from  the  broad  viewpoint.  As  shown 
in  Fig.  27,  a  sending  apparatus  indicated 
diagrammatically  by  the  box  marked  S,  is 
connected  with  an  elevated  aerial  wire  or 
antenna  A  and  with  the  ground  E,  The 
sender  S  sets  up  high-frequency  currents  in 
the  wire  A,  and  the  rushing  of  these  charges 
up  and  down  at  the  rate  of  hundreds  of 
thousands  of  complete  trips  per  second 
creates  vibrations  or  waves  in  the  ether, 
which  surrounds  the  sender  and  extends 
indefinitely  into  space.  The  general  form 
of  these  waves  is  shown  by  the  dotted  lines 
in  Fig.  1  and  the  way  in  which  they  pass  off 
from  the  sender  is  indicated  by  the  arrows. 
Just  as  the  sound  waves  travel  through  the 
air  and  ordinarily  produce  no  appreciable 
eff 
they 
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inaudible,  and 
produce  no 
appreciable 
effects  until 
they  strike  such  a  r 
elevated  aerial  v 
structure  of  this 
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to  and  from  the  ground  connection  E 
through  the  receiving  apparatus  indicated 
by  the  box  R,  produce  an  indication  which 
announces  the  arrival  of  the  radio  waves. 
If  the  waves  are  sent  out  in  groups  cor- 
responding to  a  pre-arranged  code,  or  if  their 
intensity  or  frequency  is  modified  according 
to  the  code,  messages  may  be  transmitted. 

Thus,  the  object  of  the  radio  transmitter 
is  to  produce  high-frequency  currents  in  an 
elevated  aerial  wire  system  and  to  provide 
for  the  control  of  the  current-production  in 
accordance  with  some  signaling  code.  This 
brings  us  to  the  first  problem  of  radio- 
telegraphy,  namely,  the  production  of  the 
high  frequency  currents.  Before  it  can  be 
considered  we  must  reach  a  conclusion  as  to 
the  numerical  value  of  the  frequencies 
involved. 

Audio  and  Radio  Frequencies 

Frequency  itself,  in  the  abstract,  b 
merely  the  number  of  times  something 
happens  in  a  given  interval.  The  postman 
who  delivers  400  letters  in  his  eight-hour 
working  day  is  evidently  giving  out  mail  at 
the  rate  of  50  letters  per  hour.  If  a  water 
tank  holding  8,000  gallons  springs  a  leak 
and  becomes  empty  in  four  hours,  it  b  clear 
that  the  water  is  lost  at  the  rate  of  2,000 
gallons  per  hour  or  333^3  gallons  per  minute. 
If  a  sound  wave  b  produced  by  a  siren 
which  ejects  256  small  puffs  of  air  in  each 
second,  the  wave  consbts  of  256  compres-. 
sions  and  rarefactions  per  second  and 
corresponds  to  the  tone  of  middle  C  on  the 
musical  scale. 

Sound  frequencies  range  roughly  from  30 
per  second  to  10,000  per  second,  and  air 
vibrations  which  occur  at  rates  either  lower 
or  higher  than  these  respective  extremes 
are  ordinarily  inaudible.  Such  f^quencies 
as  lie  within  these  limits  are  called  "audio 
frequencies,"  for  convenience.  They  cor- 
various  musical  tones,  and  to  the 
rent  frequencies  which  would 
mes  by  passing  through  the 
♦olephone  receiver.  A 
3  per  second,  which 
age  or  current  alter- 
npletely  60  times  per 
.uuuie  a  tone  a  little  lower 
'^^cond  C  below  middle  C 
ty  cycles  is  a  standard 
ent  frequency:  500  cycles 
which  the  reversals  occur 
i  as  often,  produces  directly 
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tile  tone  slightly  below  the  next  C  above 
middle  C,  and  is  mudi  oasd  in  radio  telegra- 
phy.  Both  of  these  are  audio  frequencies. 

Frequencies  of  above  10,000  cycles  per 
second  are  called  radio  frequencies,  for  the 
leasoQ  that  they  are  moot  oaeful  in  produe- 
taf  radio  wmvai.   Wintoa  telegraph  trana- 
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A  dosed  circuit  with  alternator,  and  a  closed 
ciccuit  for 


mitters  use  frequencies  as  high  as  several 
i^ttoa  per  aeeond,  whieh  are,  of  eoorae,  far 
above  the  upper  limit  of  sound  or  audio 
frequencies.  Since  currents  of  these  enor- 
mously high  frequencies  are  used  in  the 
iBtenna  eireuita  oi  wireleea  traaamitterB, 
tbe  problem  under  eooMderatioii  becomes 
bow  to  generate  audi  eleetzieal  move- 
ments. 


Machine  Qcoemtioa  of  Alternating  Current 

There  are  two  practical  methods  of  pro- 
ducing alternating  currents  over  large  ranges 
if  freqam^,  as  indicated  in  Figa.  29  and 
10.  The  iint  of  these  shows  an  aUemator 
or  alternating  current  generator  G  connected 
in  series  with  a  coil  of  wire  or  inductance  L 
and  a  resistance  represented  by  R.  The 
lenerator  G  usually  eonsistB  el  a  machine  in 
which  coils  and  magnets  are  moved  relatively 
to  each  other  at  comparatively  high  speeds, 
80  that  the  coils  have  induced  in  them 
voltain  which  chaiqpe  in  Intensity  and  di- 
rection from  instant  to  instant.    The  series 
of  alternating  voltages  thus  produced,  when 
applied  to  the  circuit,  first  in  the  direction  of 
tke  mnm  X  and  then  in  that  of  Y,  gives 
rise  to  an  altematinj^  current  through  the 
resistance  R  and  inductance  L.    The  fre- 
quency of  this  alternating  current  depends 
cntMy  upon  the  frequency  of  the  voltage 
ttopdbes;  if  the  voltage  is  applied  500  times 
second  in  the  direction  of  either  arrow, 
^  correat  will  have  a  frequency  of  500 
.  -WK tmmA  ¥w  any  given  strength 
■  T^tagi^IlM  amount  of  current  will  depend 
llgW  the  amount  of  effective  inductance 
P^n  liitaiiee  in  tbe  circuit,  and  will  be  less. 


the  larger  the  inductance  and  resistance. 
The  number  of  times  the  voltage  impcdaea 

in  one  direction  are  applied  per  second,  or 
the  frequency,  depends  upon  the  construc- 
tion of  the  generator  G;  the  higher  its  speed, 
or  the  greater  number  of  magnetic  polea  and 
corresponding  coils  it  has,  the  higher  the 
frequency  of  the  current.  This  mechanical 
method  of  direct  generation  is  used  almost 
exclusivdy  for  production  of  the  commer- 
cial alternating  currents  at  frequencies  from 
15  to  500  per  second.  For  radio  transmit- 
ters, special  generators  which  produce  fre- 
qaeneieB  aa  hU^  as  200,000  per  aeeoiid  are 
bout  and  used.  Still  higher  IrequeneieB 
can  be  reached  by  machine  generation  of 
this  type,  particularly  if  some  sort  of  fre- 
quency transformation  is  involved. 

Generation  by  Condenser  Discharge 

The  second  important  method  of  gen- 
erating alternating  currents  is  that  of  the 
condenser  discharge,  as  shown  in  Fig.  30 
Here  an  electrical  condenser  C  is  connected 
in  series  with  the  resistance  R  and  induc- 
tance L,  to  some  extent  taking  the  place  of 
the  generator  G  in  Fig.  29.  If  we  imagine 
an  electric  charge  to  be  placed  upon  the 
condenser  plates  and  the  circuit  then  to  be 
closed  as  in  Fig.  30,  it  is  not  hard  to  realize 
that  the  voltage  impfessed  on  the  eireuit  by 
the  condenser  charge  will  cause  a  current  to 
flow  in  one  direction,  say  that  of  the  arrow 
X.  The  interesting  feature  of  the  arrange- 
ment though,  la  that  when  the  resfatanee  ia 
not  too  large  as  compared  with  the  capacity 
and  inductance,  the  current  will 
keep  on  flowing  after  the  condenser  * 
haa  discharged  itadf  fuOy,  and 
win  in  fact  recharge  the  condenser 
to  some  extent  in  the  opposite  di-  ^ 
rection.  By  proportioning  the  dr- 


VSg.  31:  A  umple  wirdea* 
wUh  a  loaded  aai 


cuit  properly,  the  recharging  may  be  made 
to  reach  a  value  almost  as  high  aa  the  initial 

potential  of  discharge.  Manifestly,  when  the 
second  maximum  is  reached  the  condenser 
will  once  more  discharge  through  the  induct- 
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ance  and  resistance,  but  this  time  in  the  direc- 
tion of  arrow  Y.  The  process  is  repeated  in- 
definitely, each  charge  growing  somewhat 
smaller  than  the  one  preceding  it,  but 
each  producing  a  half-cycle  of  alternating 
current,  until  the  energy  of  the  original 
charge  is  all  used  up  in  heat  or  use- 
ful work.  The  successive  half- 
cycles  in  opposite  directions  unite 
to  produce  an  alternating  current 
which  gradually  dies  away  in 
strength  or  amplitude,  but  whose 


mil 


Fig.  32:  An  arrangement  of  transmitter  depend- 
ing on  condenser  discharge  in  closed  circuit 

frequency  remains  constant.  In  such  a  con- 
denser-discharge circuit,  the  frequency  of 
the  current  produced  depends  upon  the  ef- 
fective capacity  and  inductance,  and,  to  a 
limited  extent,  upon  the  resistance.  The 
rate  at  which  the  current  dies  away  depends 
upon  the  effective  values  of  these  same 
three  electrical  quantities.  The  intensity 
of  the  current  in  the  first  half-cycle  of  the 
discharge  depends  upon  the  voltage  to 
which  the  condenser  was  charged,  as  well  as 
its  size  and  on  the  circuit  inductance  and 
resistance. 

A  Simple  Radio  Transmitter 

The  condenser-discharge  method  of  gen- 
erating alternating  currents  is  practical  for 
frequencies  from  a  few  thousand  per  second 
up  to  millions  per  second,  and  is  the  basis  of 
all  radio  telegraph  transmitters  of  the  spark 
type.  One  of  the  simple  ways  in  which  the 
principle  is  applied  is  shown  in  Fig.  31.  A 
generator  G  of  audio  frequency  alternating 
current,  of  say  500  cycles  per  second,  is  con- 
nected in  series  with  a  telegraph  key  K  and 
the  primary  coil  of  a  step-up  transformer 
T.  The  secondary  of  this  transformer, 
which  produces  a  high  voltage  (of  perhaps 
20,000)  at  the  applied  frequency  of  500  per 
second,  is  connected  across  a  spark  gap 
S  which  lies  between  the  aerial  wires  A  and 
the  ground  E,  an  inductance  coil  L  being  in 
series  in  this  antenna  circuit.    Each  voltage 


pulse  from  the  secondary  of  the  trans- 
former puts  a  charge  upon  the  aerial-grounc 
system,  since  the  wires  in  the  air  act  towarc 
the  surface  of  the  earth  much  as  one  plat« 
of  a  condenser  acts  toward  the  other 
When  approximately  the  highest  point  ot 
voltage  in  each  charging  pulse  is  reached, 
the  spark-gap  5  breaks  down  and  the 
voltage  established  between  antenna  and 
earth  just  before  the  rupture  causes  a  rush 
of  current  through  the  coil  L  and  across  the 
gap  S.  By  choosing  suitable  values  for  the 
inductance  capacity  and  resistance,  the 
discharge  can  be  made  to  overshoot  and  to 
recharge  the  antenna  capacity  in  the  oppo- 
site direction,  just  as  in  the  closed  circuit 
of  Fig.  4.  Thus  an  alternating  current  is 
produced  in  the  antenna-to-earth  system. 
Its  frequency  is  controllable  by  changing 
the  inductance  and  capacity  of  the  antenna 
circuit,  and  it  may  be  stopped  and  started 
by  opening  and  closing  the  telegraph  key. 
This  offers  one  solution  to  the  first  problem 
of  radio  telegraphy. 

Two- Circuit  Spark  Transmitter 

A  type  of  transmitter  which  is  preferred 
to  that  of  Fig.  31  is  shown  in  Fig.  32.  It  also, 
depends  upon  the  condenser  discharge  for 
generation  of  radio  frequency  current  in  the 
antenna.  Here  a  condenser  C  receives  the 
voltage  impulses  from  the  transformer,  and 
discharges  across  the  spark-gap  S.  The 
radio  frequency  currents  thus  generated  in 
the  closed  circuit  S,  C,  Ll  induce  similar 
voltages  and  currents  in  the  antenna  circuit 
A,  L3,  L2,  E  by  means  of  the  transformer 
action  of  the  magnetically  coupled  coils 
Ll  and  L2.  This  is  perhaps  the  most 
effective  form  of  simple  spark  transmitter 
which  has  been  used  in  radio,  and  forms  the 
basis  of  by  far  the  greatest  number  of  radio 
stations  in  the  world.  It  produces  in  the 
aerial  wires  a  controllable  radio  frequency 
alternating  current,  and  so  satisfies  the 
primary  condition  of  the  radio  transmitter 
problem. 

This  article  has  necessarily  been  in  thij 
nature  of  a  review  of  essentials,  and  could 
not  offer  constructive  assistance  to  thii 
student  except  in  so  far  as  it  will  help  t^ 
clarify  his  ideas  as  to  the  underlying  pri* 
ciples  and  relations  which  exist  in  tbfl 
sending  apparatus.  In  the  succeeding  a^] 
tides  these  principles  will  be  explained  ii 
further  detail. 

{To  Be  CorUinued) 
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Splitting  Up  the  Country 


DO  you  know  that  the  postage  on 
3rour  magazines  is  to  be  increased 
by  several  hundred  per  cent  be- 
pinninp  July  1st,  unless  you  and  other 
intelligent  citizens  protest  strongly 
enough  ?   It  is  a  huge  tax  on  intelligence. 

For  man>'  years  one  cent  has  carried  a 
p>ound  of  publications  to  any  place  in  the 
country.  This  rate  on  publications  is 
called  "The  Second  Oass  Kate." 

Penalized  for  Where  You  Live 

In  the  War  Revenue  Bill  is  a  clause 
placing  a  ver>'  high  postage  rate  on  the 
advertising  pages  of  magazines — ^the  rate 

increasing  with  the  distance  carried — 
in  other  words  a  zone  system  as  on  parcel 
post.  It  now  costs  about  cents  to 
carry  a  copy  of  Popular  Science  Month- 
ly to  the  Pacific  Coast. 

But  when  the  Second  Class  Postal  clause 
in  the  War  Revenue  Bill  is  in  full  effect  it 
will  cost  over  six  cents  to  carry  one  copy 
of  this  magazine — over  72  cents  a  year, 
as  compared  with  the  present  cost  of 
1 5  cents !  Just  think  of  it !  The  further 
you  happen  to  live  from  New  York  the 
more  poatage  you  will  have  to  pay  on 
vour  ropLLAR  Science  Monthly  and 
on  all  the  other  magazines  you  read  that 
are  printed  in  New  York ! 

You  know  that  if  you  boupht  the  con- 
tents of  one  issue  of  Popi  lar  Science 
Monthly  in  book  form  it  would  cost  at 
kast  one  dollar,  and  probably  a  good  deal 
more.  But  you  buy  Popular  Science 
Monthly  for  15  cents. 


This  is  made  possible  by  the  one-cent-a- 

¥>und  postage  and  by  the  advertisements. 
6  place  a  hupe  tax  on  the  advertising 
pages  is  to  kill  the  goose  that  lays  the 
golden  eggs. 

Why  does  Congress,  now,  in  the  midst 
of  the  War,  want  to  throttle  the  press, 
the  one  vital  force  that  keeps  the  country 
united?    It  was  by  the  jugglery  of  Con- 

fressman  Kitchin  that  the  Second  Class 
'ostape  clause  was  passed  as  a  part  of 
the  War  Revenue  Bill.  A  little  proup 
in  the  House  of  Representatives  proposed 
it,  the  Senate  voted  it  down;  then  the 
little  group  put  it  back,  and  insisted. 
You  know  how  the  discussion  in  Conpress 
on  the  War  Revenue  Bill  dragged  and 
dragged.  Finally,  the  only  diance  of 
passing  the  Bill  was  to  take  it  all — hook, 
line  and  sinker,  including  the  vicious 
postage  tax  on  magazine  readers — and  it 
was  passed  1 

What  You  Should  Do  About  It 

No,  The  Zone  System  must  be  repealed 
before  it  goes  into  effect  on  July  1st. 
The  Senate  thinks  it  vicious.   The  people 

don*t  want  it,  and  they  must  protest. 

You  and  every  reader  of  niaea/ines 
should  write  to  your  Senator  and  your 
Congressman;  tell  them  that  you  want 
the  Zone  S>  stern  repealed. 

If  you  want  the  names  of  your  Senator 
and  your  Congressman,  or  any  other 
assistance,  write  to  the  Editor  of  Popular 
Science  Monthly — ^he  will  gladly  help 
you. 
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'Lin-^niiue  Benuty— Electrically  Baked  Curls 


This  is  not  a  dosc-up  view  of  the  head  of  the  Statue  of  Liberty.  It  is  just  the  pictiue  of  a 
Itixxl  wife  endeavoring  to  please  her  husband  by  having  the  straight  hair  he  detests  turned 
into  the  enchanting  curls  he  adores.  Her  hair  is  being  baked  electrically.  Ten  minutes  of 
this  baking  and  she  has  curls  that  defy  the  straightening  effects  of  shampoos  or  sea  fogs 


Google 


Popular  Science  Monthly 


Vol.  9% 


225  West  Thirty-ninth  Street,  New  York  City 

March,  1918 


$1^ 

Annually 


The  Secret  of  Those  Curly  Locks 


Science  steps  in  and  waves 
the  straightest  hair 


FOR  years  and  years,  probably  ever 
since  Eve's  day,  seductive  woman 
hdss  tried  to  fulfill  man's  idea  of 

loveliness.  Does  he  admire  blondes? 
Forthwith  the  peroxide  bottle  appears. 
Does  he  prefer  curly  hair?  The  dear 
ladies  tuulerso  tortures  in  sleeping  on 

lumpy  curl-papers,  and  burn  off  enough 
hair  with  hot  irons  to  supply  the  armies 
of  the  world  with  mattresses.  Every 
drag  store  is  a  beauty  shop,  erammed 
^ith  numberless  lotions,  ointments,  freckle 
removers  and  skin  foods,  all  to  be  applied 
in  the  endeavor  to  please  man's  critical 
eye. 

Man  has  watched  this  struggle  of 
woman  throughout  the  ages.  When  he 
found  he  couldn't  bear  the  spectacle  any 
longer,  he  gallantly  came  to  her  relief. 
It  is  he  who  invents  and  manufactures  all 
the  wrinkle-removers,  chin-straps,  hair- 
trainers,  and  Up  sticks.  Even  science 
takes  a  hand  in  the  game*  Step  right  up 
ladies.  Give  two  hours  of  your  precious 
time  to  the  scientific  beautifier.  Fido  can 
get  on  without  you  for  that  long  and  the 
great  bargain  in  yon  shop  will  be  there 
two  hours  hence;  so  step  right  up  and 
change  yourself  into  a  Mary  Pickford. 

Your  hair  is  straight,  and  yoU  want  it 
waved— permanently?  Walk  Into  this 
tittle  room.  It  is  spotless  white  and 
gleaming  gold,  quite  to  your  feminine 
taste.  What  are  they  doing  now?  Just 
tying  a  rubber  mat  in  back  of  your  head. 
Why  are  they  swathing  you  in  sheets? 
To  protect  your  clothes.  Next,  they 
tak^'  down  your  hair,  and  you  lean  back 
luxuriously,  your  head  over  a  basin,  while 
your  hair  la  ^vm  a  thorough  shampoo. 
What  dries  it  ao  quickly?  Electricity, 
my 


"Please  walk  in  here,"  says  the  scien- 
tific hair  man.  It  ia  another  little  room. 
Above  your  head  is  something  that  looks 
like  a  huge,  old-fashioned  chandelier. 
Only  instead  of  lights,  about  fifty  little 
round  devices  that  look  like  sockets  for 
deetric  lights  hang  on  long,  pendulous 
green  cords. 

You  are  seated  directly  beneath  this 
device.  Quick,  deft  fingers  dampen  your 
hair  with  a  solution.  But  what's  this? 
Oh,  he  s  wrapping  it  around  small, 
hollow  pieces  of  metal.  They  are  curlers 
about  a  quarter  of  an  inch  in  diameter 
and  ahout  four  inches  in  loigth.  Each 
curler  is  fastened  in  one  of  the  pendent 
sockets.    The  current  is  turned  on. 

For  ten  minutes  you  sit  breathlessly 
awaiting  the  miracle.  The  current  is 
turned  off.  The  baking  process  is  over. 
They  wash  your  hair  and  dry  it  again. 
Now  look  in  the  mirror.  Your  aston- 
ished and  delighted  eyes  behold  a  perfect 
riot  of  curls  where  straight  wisps  dis- 
gusted you  but  a  short  time  ago.  But 
that's  not  all. 

Man  has  done  much  for  woman,  hut  he 
hasn't  been  able  to  make  her  hair  grow  in 
curly.  Perhaps  he  will,  by  and  by,  who 
knows?  In  the  meantime,  your  hair 
will  grow,  and  if  you  want  those  curls  to 
start  in  right  at  the  root  of  your  hair, 
you  have  to  have  the  new  hair  curled 
once  every  six  months.  The  long  hair 
that  was  first  curled  will  retain  its  curl  to 
the  end  of  time. 

When  the  permanent  wave  was  first 
invented,  the  pioce.ss  was  much  more 
troublesome  than  it  now  is.  It  used  to 
take  nearly  all  day  to  do  the  trick,  but 
to-day  it  is  jiossible  to  have  the  whole 
thing  over  and  done  with  in  two  hours. 
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Butchering  an  Automobile  to  Make    They  Can  Always  Borrow  a  Few  Fine 

Names  from  the  Patent  Medicines 

FINDING  names  for  newly  discovered 
asteroids,  or  minor  planets,  ia  getting 
to  be  as  difficult  a  problem  as  naming  the 

Pullman 
cars.  The 
names  of 
heathen  di- 
V  i  n  i  t  i  e  s 
were  all  used 
up  long  ago. 
Among  the 
more  out- 

I  a  n  d  i  s  h 
names  now 
found  on  the 
list  are:  Ot- 
t  e  g  e  b  e  , 
Dudu,  Jue- 
wa,  Abnoba, 
L  i  b  u  s  a  a  , 

I I  m  a  t  a  r  , 
Aaltje  and 
S  i  e  g  e  n  a  . 


a  Tank  Holiday 

'^E  have  been  hearing  for  months  of 
the  terrible  destructive  power  of 
those  new  Goliath's  of  war,  the  British 
tanks.  In 
motion  pic- 
t  u  r  e  s  we 
have  seen 
them  amble 
along  in  and 
out  of  great 
shell  holes, 
crawling 
over  trees 
and  barbed- 
wire  entan- 
gle m  e  n  t  s 
and  crushing 
everything 
beneath 
them.  It 
would  seem 
as  if  we  were 
a  tankwise 


Toronto  watched  and  laughed  while  a  big  monster  of 
a  tank  ran  over  :  i  automobile.    You  can  see  the  result 


people.  Not 

80,  however,  with  the  Canadians.  Like 
the  Missourians,  the  Canadians  had  to 
be  "shown"  to  be  convinced.  In  other 
words,  the  army  authorities  in  Toronto, 
Canada,  had  to  run  a  tank  over  a  per- 
fectly good  automobile  to  prove  that  it 
was  capable  of  destroying  something. 

The  accompanying  illustration  shows 
that  the  tank  did 
its  work  well.  The 
automobile — a  lim- 
ousine— was  placed 
In  the  street  on  a 
thin  sprinkling  of 
»<arth.  The  tank 
approached,  crushed 
the  rear  part  of  the 
machine  to  bits  and 
thtMi  returned  and 
ran  over  the  front 
portion.  Even  the 
tirtw,  which  appear 
to  be  new  ones,  were 
not  spared  in  the 
jjtjueral  wreck.  We 
h»ve  sieveral  friends 
who  would  have 
good  care  of 
ihAt   |HX)r,  helpless 


With  a  pillow  strapped  to  her  back 
and  this  guard  on  her  head,  the  young 
lady  should  be  ready  for  all  bumpa 


Can  the  Little  Lady  Now  Bump  Her 
Head  ?   She  Cannot 

A LITTLE  girl,  sixteen  months  old, 
just  learning  to  walk,  toddled  to  the 
edge  of  her  home  porch  one  day — unseen. 
She  dived  from  the  veranda  to  the  con- 
crete pavement  which  was  six  feet  below. 

Her  father,  hoping 
to  prevent  similar 
accidents,  invented 
the  protective  hel- 
met here  shown. 
The  total  weight  is 
only  six  ounces  in 
the  small  size.  A 
cloth  inner  cap  and  a 
padded  band  make 
it  so  comfortable 
that  a  child  forgets 
in  five  minutes  that 
it  is  wearing  any- 
thing unusual. 

Larger  sizes  and 
different  patterns  are 
made  to  meet  the 
requirements  of  in- 
dustrial workers 
who  need  head 
guards. 
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Can  You  Tell  Which  Part  of  These 
Ruins  Is  Camouflage? 

THE  French  invented  the  word  camou- 
flage, but  the  Germans  are  fast  be- 
coming past  masters  of  the  art — as  wit- 
ness the  ac- 
companying 
photograph. 
Between  two 
shell  battered 
walls  of  the 
church  at 
Moncy-aux- 
Bois  they  built 
a  concrete  ob- 
ser\'ation  tower 
with  slits  for 
machine  gun 
operations.  So 
cleverly  colored 
and  arranged 
to  fit  the  gen- 
eral landscape 
was  this  little 
addition,  that 
from  a  distance 


would  be  a  protection  to  firemen  and 
workmen  about  electric  furnaces,  blast 
furances,  glass  plants  and  wherever  else 
high  temperatures  must  be  encountered. 

The  well  known  heat  resisting  proper- 
ties of  asbestos,  together  with  the  fact 

that,  unlike 
any  other  min- 
eral,  it  will 
cleave  into  fi- 
ber, delicate  as 
flax,  make  it 
the  one  sub- 
stance in  all 
nature  ideally 
adapted  to  such 
a  purpose. 


Krrnch  Official  Pboto 

A  cleverly  camouflaged  observation  tower  which 
contains  slits  for  maneuvering  real  machine  guns 


it  looked  like  a  part  of  the  original  ruin. 


Let  the  Flames  Roar.   He  Wears 
an  Asbestos  Suit 

AFIRE-FIGHTING 
suit  of  asbestos  cloth 
is  one  of  the  latest  and  most 
useful  of  the  many  practical 
applications  of  this  remark- 
able mineral  substance.  The 
long,  gossamer  shreds  of  the 
snowy-white  mineral,  soft 
as  thistle-down,  are  woven 
into  a  firm,  heavy  cloth 
which  can  be  used  for 
gloves,  coats,  trousers  and 
leggings.        Such  clothes 


'mm-)  li 


The  long,  gossamer  shreds  of  the  snowy-white  mineral, 
■oft  as  thistle-down,  can  be  woven  into  firm,  heavy  cloth 


Here's  a  New 
Cutting  Steel 

WORD  has 
come 
that  is  of  much 
interest  to 
American  me- 
chanics. The 
English  have  recently  invented  a  strong  and 
superior  high-speed  steel.  Such  news  to 
the  layman  may  mean  little.  But  to 
those  who  know,  it  is  as  welcome  as  the 
news  of  a  great  land  victory.  Why? 

Because  that  side  which 
can  turn  out  war  ma- 
chinery the  fastest  will 
uin  the  war! 

With  this  new  tool  steel 
"colbaltcrom,"  it  is 
called— engines  and  guns 
can  be  worked  faster  with 
out  the  added  heat  that 
develops  and  afifects  hard- 
ness and  rigidity. 

Tools  of  this  steel  can  be 
cast  into  shape,  and  cast- 
ing is  the  quickest  known 
way  of  making  any  tool. 
There  are  few  steels,  how- 
ever, which  by  casting 
them  do  not  become  brit- 
tle. "Colbaltcrom  steel," 
nevertheless,  can  be  made 
in  this  manner  instead  of 
having  to  be  forged  and 
rolled,  two  very  much 
lengthier  and  more  expen- 
sive processes. 
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Let  the  Sausage  Balloon  Speak  to 
You  on  the  Screen 

SCENE:  Palm  Beach,  Florida. 
Artemus  is  observed  emplojring 
every  known  photo -play  gesture  to  ex- 
press his  infatuation  for  Viola  Dewdrop. 
It's  plain  that  he  is  desperately  in  love. 
You  know  he 
is  talking,  for 
you  can  see  his 
lips  move. 
Viola  Dewdrop 
seems  dramati- 
cally happy. 

Do  you  want 
this  beautiful, 
heart-gripping 
picture  of  hu- 
man interest 
suddenly  cut 
off,  and  the 
usual,  cold,  dis- 
tracting,  ex- 
planatory type 
matter  flashed 
in  its  place? 
Certainly  not! 
So  here  is  a 
The  picture 


^^^^^^^^^^^  w 

V 


UjKjn  the  sausage  shaped  balloons  appear  what  these 
motion -picture  actors  are   supposed   to  be  saying 

suggested  improvement. 


Meanwhile  Artie's  inflated  balloon  shrivels 
up.  Another  which  was  secreted  in  a 
cavity  in  his  wisdom  tooth  takes  ita 
place.  This  one  says,  "We'll  move  to 
Barren  Island  where  there  are  no  neigh- 
bors," and  so  on. 

In  order  to  produce  a  photo-play  of  this 
type  successfully,  we  believe  it  will  be 

necessary  to 
employ  players 
with  plenty  of 
teeth.  Each 
tooth  will  have 
to  be  carefully 
hollowed  out 
by  an  expert 
dentist  to  pro- 
vide for  stor- 
age of  the  vari- 
ous  visible 
s  p  e  e  c  h-b  a  I- 
loons.-  With  a 
little  practice 
and  patience, 
the  player  will 
have  no  diffi- 
culty in  locat- 
ing with  his 


remams  on  the  screen. 
Suddenly  Artie's  cheeks  puff  out  and  he 
blows  squarely  into  Viola's  face.  If  you 
have  never  before  witnessed  this  type  of 
photo-play  you  may  think  that  Artie  is 
trying  to  blow  the  powder  from  Viola's 
nose.  That  is  not  so.  Somewhere  in  the 
cavity  of  one  of  his  teeth,  Artie  has  been 
concealing  a  rubber  balloon.  He  has 
suddenly  grasped  the  open  end  of  the 
balloon  between  his  lips  and  as  he  blows, 
the  balloon  is  inflated  until  it  assumes  the 
form  of  an  over-sized 


tongue  the  particular  balloon  required. 
Temperamental  and  impulsive  artists 
must  be  careful  lest  they  blow  too  hard 
and  burst  their  words. 

Last  September,  Charles  F.  Pidgin 
proudly  patented  this  inflatable  speech- 
sausage.    Congratulations,  Charles! 


The  Original  Model  for  All  Baby 
Carriages  Comes  from  China 


A 


sausage.  Upon  this  bal- 
loon appears  in  plain 
words,  exactly  what 
Artie  is  saying.  Is  this 
not  a  marvelous  idea? 

The  mystery  is  all 
cleared  up  now.  Artie 
says  "I  adore 
you."  Now  it  is 
Viola's  turn  to 
blow.  On  her 
rubber  sausage  ap- 
pears the  words 
"  What  will  the 
Micfabors  say?" 


LITTLE  Chinese  baby,  who  has 
been  an  ancestor  now  almost  too 
long  for  even  a  Chinese  memory 
to  recollect  him,  may  have  been  the 
first  infant  to  be  rolled  out  in  a  real 
perambulator. 

The  design  for   the  queer  little 
vehicle,  shown   in   the  illustration, 
dates  back  into  such  a  dim 
past  that  Confucius  himself 
is  credited  with  its 
invention  in  a  be- 
nignant moment. 
It's  resemblance 
to  a  Noak's  Ark 
also   speaks  for 

An  antique  Chinese  perambulator.    A  primi-  its  eX  Ceedi  n  gly 

tive  canopy  shields  the  baby  from  the  sun         ancient  origin. 
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Let  This  New  Chair  Add  to  Your    to  a  cord  which  is  automatically  wound  up 

Bathing  Convenience  \  '^f'  enclosed  in  a  case  which  forma 

the  back  of  the  plate  on  which  the  cigar- 

MR.    FRANK    BEHM,   of   Toledo,     lighter  is  held. 
Ohio,  has  invented  an  adjustable       The  lighter  is  prevented  from  rattling 
chair  for  the  bathtub.      As  the  while  the  car  is  in  motion  by  means 

accompanying  cut  shows,  it  can  be  ^^^k  of  a  small  spring-clip  attached  to 
hooked  on  the  end  of  the  tub,  the  f^^^  plate  of   the  mounting, 

user  reclining   somewhat  at  ease,      V^/       Current  is  obtained  from  the  bat- 


above  tide  level,  while 
he  performs  his  ablu- 
tions at  leisure. 

But  the  use  of  this 
appurtenance  is  not 
necessarily  confined 
to  the  bath.  Hooked 
on  the  rail  of  the 
back  piazza  it  would 
do  for  a  small-tub 
stand  while  washing 
out  baby's  stockings. 
Attached  to  a  rail 
fence  at  a  Sunday 
School  picnic  it  might 
save  the  lunch  from 
the  ants. 


A  New  Automobile 
Cigar-Lighter 

THE  new  type  of  electric  cigar-lighter 
shown  in  the  accompanying  illus- 
tration is  designed  to  be  mounted  either 
on  the  dash  or  on  the  rear  of  the  front  seat 
of  an  auto-  ^-^-^  mobile.  In 
either  case  it    /^fl^^^^  is  attached 


tery  in  the  car. 


This  leglcs3  chair  hooks 
over  the  edge  of  the  tub 


A  reel  in  the  rear  of  the  case  winds  up  the 
cord  when  the  cigar-lighter  is  not  in  use 


The  Germs  in  a 
Swimming  Pool 

PUBLIC  baths 
and  swim- 
ming pools  are  a 
source  of  both  bene- 
fit and  pleasure  to  a 
community,  but  they 
are  exceedingly  dan- 
gerous to  health  un- 
less they  are  kept  in 
a  sanitary  condition. 
Water  which  has 
been  contaminated 
by  sewage  is  al- 
ways unsafe  for  bath- 
ing purposes.  An- 
other source  of  con- 
tamination is  from  the  bathers  them- 
selves. The  water  of  a  Liverpool  bath 
was  examined  to  determine  how  much  the 
bathers  contaminated  it.  It  was  found 
that  each  bather  contributed  about 
4,000,000  germs  to  the  water  of  the  swim- 
ming pool  in  ten  minutes.  In  the  second- 
class  baths  which  are  patronized  by  small 
boys,  it  was  found  that  each  bather  added 
6,000,000,000  germs  to  the  pool  during  a 
similar  period.  At  the  end  of  the  day, 
the  water  held  no  less  than  4,676  germs 
per  cubic  centimeter. 

The  germs  which  are  a  danger  to  health 
are  those  of  intestinal  origin.  The  pres- 
ence of  other  bacteria  does  not  make  the 
swimming  pool  unsafe.  If  the  water  is 
treated  with  chloride  of  lime  it  can  be 
rendered  perfectly  sterile.  When  certain 
precautions  are  taken  and  the  bathers 
themselves  instructed  in  the  rudiments  of 
personal  cleanliness,  there  is  no  reason 
public  swimming  pools  should  not  be  of 
great  benefit  to  a  crowded  communityr 
especially  during  the  uncomfortably  hot 
summer  months  when  cool  baths  do  so 
much  to  make  the  heat  bearable. 
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Have  You  Wondered  Why  So 
Many  Fires  and  Explosions 
Occur  These  Days?  Here 
Are  a  Few  of  the  Reasons 


Norwegian  police  seized  the 
bombs  shown  on  these  pages 
from  German  couriera.  Were 
they  en  route  to  this  c»untry? 
German  agents  do  not  tell  too 
much.  Above  is  a  chemical  de- 
tonator: at  left,  a  mechanical 
one  with  clock.  Both  are  deadly 


These  choice  gems  arc  made 
of  tin  and  contain  thermite,  a 
priming  composition,  and  a 
time  fuse.  The  heat  of  the 
thermite   easily   starts  fires 


They  carried  them  around  be- 
neath coats,  and  in  suitcases 


The  interior  of  a  coat  parcel. 
Look  out  for  the  central  cylinder ! 


A  nine -foot  bocnb 
filled  with  thermite 


3^8 
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It's  Bombs  Such  as  These 
That  the  Kaiser's  Agents 
Have  Been  Using  to  Blow 
Up  Our  Factories  and  Ships 


I 


Throw  the  coal  bomb  in  a  ship's 
furnace  and  then — Look  Out! 


Papier-mache  bomb  made  to  resemble  coal 
and  filled  with  exceedingly  high  explosive 


Another  of  the  tall 
thermite  bombs 


Fountain  containing  batteries, 
a  detonator,  and  high  explosives 
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These  bottles  arc  full  of  a  power- 
ful acid  to  eat  off  detonator  wires 


Google 


Sardines  Mean  Wealth  to  Bretons 


Trimming  the 
sardines,  by  cut- 
ting off  their 
heads  and  tails 
IB  the  first  step 
in  preparing 
them  for  high- 
grade  canning 


Here  the  cans, 
already  packed 
with  fish,  are 
filled  with  oil 
from  the  big 
tank  shown  in 
the  foreground 


The  final  steps 
in   the  carming 


process 
sealing 
packed  ■ 
the  pi 
the  ornate 


are 
of 


the 
the 
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Armless,  But  Not  Helpless 


Theophile  Jankcvitch-Bartoni,  an 
artist  who  lives  in  Paris,  although 
without  arms,  can  play  cards,  skil- 
fully using  hisfeet  in  place  of  his  hands 

He  has  learned  to  shave  himselfi 
using  an  ordinary  razor  with  his  foot 
as  other  persons  do  with  their  hands. 
He  doesn't  even  look  uncomfortable 

Even  the  "manipulation"  of  the 
keys  of  a  typewriter  does  not  seem 
to  present  any  insurmountable 
difficulties    to    this    clever  artist 

The  picture  below  shows  the  armless 
artist  in  his  studio,  painting  a 
picture,  deftly  putting  on  the  finish- 
ing touches  with   his   pliant  foot 
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Bearding   the  Ice 
Giant  in  His  Lair — 
The  Glory  of  Moun- 
taineering in  the  Alps 


Only  those  who  have  tried  it  and  who  have 
met  with  success  can  ever  understand  and 
fully  appreciate  the  fascination  of  moun- 
taineering in  the  high  Alps.  The  greater 
the  difficulties  and  obstacles,  the  more 
serious  the  risks  of  the  ascension,  the  more 
genuine  pleasure  docs  the  true  mountain 
tourist  derive  from  his  hazardous  under- 
taking, which  is  a  pleasure  trip  to  him 


^undertaking  which  requires  a  cool  head,  a  stout  heart  and  plenty  of 
"Reasonable  precaution  has  been  taken.   A  single  slip  or  the  caving 
which  rests  the  ends  of  the  ladder  would  be  equally  fatal 
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One  of  the  most  strenuous, 
dangerous  and  fascinating 
phases  of  mountainterinii 
in  SwiUerUind  is  the  con 
quest  of  the  rugged  and 
forbidding  looking  peaks 
of  glacier  ice  which  rear 
their  heads  above  the 
clouds.  To  accomphsh 
sucli  an  ascent  is  a  severe 
lest  of  human  courage  and 
endurance  not  easily  for- 
gotten by  the  daring 
tourist.  It  is  extremely 
unsafe  to  undertake  such 
ascents  without  the  assist 
anceof  experienced  guides. 
The  neglect  of  tliis  pre 
caution  by  tourists  causes 
many    fatal  accidents 


Real  mountaineering  is  practically  impossible  during  the  winter  months  and  the  tourists  in 
Switzerland,  particularly  at  St.  MoriU.  which  is  famous  as  a  winter  mountain  resort,  find  an 
outlet  for  their  energy  and  love  of  exhilarating  sport  in  bobsleighing  down  the  long  slopes 
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Made  in  Winter's  Open  Air  War  Studio 


This  snowman  representing  a  Polish  Rabbi 
was  made  by  a  German  soldier  in  Galicia 


inter  has  draped  one  of  the  Sirens  of  the 
fountain,  at  the  Place  de  la  Concorde,  Paris 


n  1 


Rt  are  responsible  for  this  clever  bit  of  snow  sculpture, 
il  nutdmobile  after  a  trip  in  a  very  heavy  snowstorm 
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Sampans,  the  Quaint  Fishing  Craft  of  the  Far  East 


l  u  •<■•>  f^-  Nritinjiii  Trmvi-lu.lli<  siiij  Uruwu  auii  Uaoiun 


At  top:  Sampans,  the  popular  Bshing  craft  of  China,  Japan  and  nL-ishboriUK 
islands,  lying  at  dock.  All  sampans  arc  characterized  by  the  mat  roofinB. 
In  spite  of  all  foreign  accessories,  they  closely  resemble  American  skitT^ 
Above:  A  Chinese  mother  sailing  a  sampan  and  carrying  her  child  on  her  back  in 
much  the  same  manner  that  an  Indian  squaw  carries  her  papoose.  Most  sampans 
are   propelled  with  a  scull;  this  one  has  a  large,  picturesque  and  dirty  sail 
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Little  Wooden  Exercisers  Make 


Major  Bellemanicre,  Surgeon  of 
the  Fautras  Hospital  at  Brest, 
France,  is  the  inventor  of  tlie 
apparatus  shown  on  these  pages. 
They  are  simple,  yet  effective. 
At  right:  Walking  over  an  in- 
clined board  cures  stiff  legs; 
by  making  their  joints  supple 

Below:  Turning  the  heavy  roll- 
ers with  tlie  fingers  loosens 
joints.  The  rollers  wind  up 
weighted  cords;  which  makes  a 
much  greater   effort  necessary 


Wounded  Men  Agile  Again 


All  arm  exerciser.  The  conv'nlcs 
cent  soldiers  seize  the  dann'ing 
wei^lits  and  work  them  back  ^nd 
forth.  Several  machines  are  l-.t  n- 
seen  in  operation  at  one  tiii;e 


BeU)w :  I-c.-jminc  to  walk  again. 
VVt)iitKled  soldiers  who  are  all 
rifthl  ns  to  legs  assist  those  who 
are  not.  Medical  officers  cnrt- 
fuUy  direct  the  important  work 


Abovf :  Stepping  in 
the  pigeon-holes  rc- 
qiiires  careful  walk- 
ing. It  rc-cducates 
muscles  and  joints 
Joog  unused.  Here 
wermingly  lost  abil- 
ities ,are  regained 


At  right:  Exercis- 
ing arms  and  shoul- 
ders. Each  day  the 
soldiers  try  to  reach 
higher  nmgs  on  the 
UU,   test -ladders 
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The  Man  Who  Invented  the  "Tank 


The  Dreadnought  of  the  Battlefield  and  Its  Father 


This  is  Sir  William  TrlHoii  l)f-iilc  oiu-  nf  hi*  nowt  >t 
aivi  hiiijf?!  (r.Kinrc.  tw-fiil  in  (Ira'.'siiiu  iIh'  ln-nvicsi 
;<rlilli-jy.  llv  an<l  Cul.  E-  D.  Swinlini  are  the 
jlivcn(<>i!<  of  the  {at  fam«Ml  "lank".  Coiii  iTninij  tin- 
arlwnt  rif  the  tank.*,  the  wiilrly-known  KnKli»h 
wrinT,  Ian  May.  recently  wrotr: 

"Down  in  llir  forr«t  winirthinu  <»lirrnl.  From 
the  (Icntli-s  of  tlu-  wtxtd  i>i»|xiMto  caiiK-  a  crai  kling, 
cruiK'liinK  wtuiid.  a*  of  jiome  prohi«t<iric  lH-a?l  furc- 
im;  its  way  itiroiixli  tropical  iinfJerCTowth.  And 
then,  suddenly,  out  from  tlic  thinninn  edge  there 


kiuiui  iJ  .1  nuit><i<-r~  a  monstrcwity.  It  did  not  Rlide, 
it  did  not  walk.  It  wallowrrl.  It  lurched,  with 
now  and  then  a  hil>oriou»  heave  of  its  shoulders. 
It  fumbli-d  over  a  low  hank.  It  cro«.«ed  a  ditch,  by 
the  "iimple  expedient  of  rollinn  the  ditch  out  flat. 
In  the  middle  of  the  clearinK,  twenty  yard.«  farther 
on.  Raped  an  enormou*  shellcrater.  a  prenent  from 
the  ICtisi  r.  Into  thisthecreiiture  pluHKed  blindly,  to 
cmerKe.  |i;iniinK  and  i.uffinR.  on  the  farther  side.  The 
lank  tcx>k  notice  of  not hinK.  None  wliatever.  She 
simply  went  waddlins  on.  onward— toward  Berlin." 
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Just  As  If  They  Were  In  Airplanes 


Because  radio  men  are  s«it  up  in  airplanes  to  direct 
the  fire  of  the  big  guns  in  the  rear,  the  United  States 
Army  has   established  a  new  interesting  school 


At  our  aviation  schools  an 
attempt  is  made  to  mim- 
ic actual  working  condi- 
tions as  closely  as  possible. 
Here  a  wireless  student  is 
looking  down  on  a  pano- 
ramic map  as  he  would 
from  an  airplane.  He 
flashes  back  what  he  sees 

The  boys  in  the  gallery 
see  objects  on  the  map 
just  as  they  would  from  a 
height  of  6.OO0  feet.  The 
instructor  makes  lights 
flash  on  the  map.  indicat- 
ing artillery  fire.  The 
students  signal  opin- 
ions as  to  hits  and  misses 
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Did  They  Do  a  Good 
Job  the  Last  Time  They 
Vulcanized  Your  Tires? 
It  Is  By  No  Means  a 
Simple  Piece  of  Work 


First  the  tread  should  be  stripped  back 
several  inches  from  the  rupture  as  here 
shown.     Next  "step"  back  the  inner  pUes 


li 


wary  of  tl 
\ply  a  cor 
g.    It  wi 

*■  u  *^.n 

lb]k  0  COLJC. 
Ah9LX  0{,  ( 


I'tMjUM  142)  I'mm  lUiu.  S<-rv 


If  the  plies  aren't  "stepped"  back;  that  is. 
cut  off  one  behind  another  stair-step  style, 
all  the  breaks  in  the  fabric  come  in  one 
! icc.  There  is  no  interlacing  of  layers;  so 
blowout  can  very  easily  occur  again 


wary  of  the  tire-vulcanizing  job  that  is 
ply  a  corking-up  of  a  hole  with  a  rubber 
iug.  It  will  not  hold  for  long,  nor  will 
ride  smoothly.  At  right  :  Carefully 
oothing  up  a  tire  before  vulcanizing  it 


wary  of  the  t  srij  lo  yit 
tply  a  corkin8sni:{70o  a 
g.    It  will  m  Iliw  Jl  .1 
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Above:  At  the  vul- 
canizers.  No  cook  ever 
needed  to  know  more 
about  his  job  than  must 
the  tire  vulcanizer 
about  his.  Rubber  can 
easily  be  overcurcd, 
under  cured,  blistered, 
hardened,  and  rendered 
in  bad  humor  generally 


Above,  at  right:  Re- 
pairing an  inner  tube. 
First  trim  back  the 
edges  and  wash  with 
benzene.  Apply  cement. 
Let  it  dry.  Insert  a 
piece  of  repair  sheet. 
Fill  in  the  hole  with 
g^im  until  it  is  flush 
with  outside  of  tire 


Above:  Trimmed- 
away  holes.  Back  of 
these,  and  inside  the 
lire,  go  the  pieces  of 
sheet  rubber  ;  raw-gum 
side  toward  operator,! 
that  serve  as  a  backing 
and  reinforcement  of 
the  rubber-guin  filltr 
w     i  c  h    is  used. 


At  left:  Vulcanizing 
inner  tubt-s.  It  takes 
only  a  relatively  fvw 
minutes  to  ouic  innti 
tubes.  The  work  is 
cknic  on  a  flat  plait- 
lioated  by  steam  and 
(.•<)iiipptd  with  short, 
l".nit;ed.  darjiping  levers 
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Would  She  Be  Crushed  by  the  Sea? 

How  the  Navy  finds  out  if  submarines  may 
be  submerged  with  safety  to  great  depths 

Bv  Rohert  G.  Skorrett 


IT  has  recently  been  said  that  many  of 
Germany's  submarines  have  been  car- 
ried to  the  bottom  by  reason  of  in- 
herent weaknesses — structural  faults,  in 
brief.  This  means  that  the  hastily  built 
U-boats  have  sprung  a  leak  and  foundered 
simply  because  the  defects  were  not  dis- 
covered before  sending  the  craft  out  upon 
active  service. 

The  Italians  shrewdly  anticipated  the 
results  of  wartime  pressure  in  turning  out 
in  haste  a  large  number  of  under-water 
torpedo  boats;  and  Major  Cesare  Lau- 
renti  cleverly  designed  a  testing  dot?k 
which  would  make  it  possible  to  subject  a 
^bmarine  to  the  physical  stresses  of  sub- 
mergence at  any  practicable  depth  without 
risking  the  boat  the  while  in  deep  water. 
That  is  to  say,  the  submersible  could  be 
tested  in  harbor,  right  at  the  building 
yard,  where  her  constructors  could  make 
sure  that  she  was  absolutely  sound  in  hull. 
The  United  States  Navy  also  uses  the 
Laurenti  dock  to  determine  the  fitness  of 
its  submarines  for  sea. 

How  can  this  be  done?  The  hulls  of  these 
vessels  must  be  sturdy  enough  and  tight 
enough  to  withstand  the  searching  pressure 
of  the  sea  300  feet  down  below  the  surace. 
Laurenti's  novel  dock  consists  mainly  of  a 
long  steel  tube  which  is  capable  of  resisting 
a  prpi^surc  from 
within  corre- 
sponding to  a 
crushing  force 
at  any  prescrib- 
ed submergence: 
only  the  (i 
always  rem: 
at  the  surf 
One  end  of  ' 
tu" 

Tli 

and 


when  the  dock  is  in  proper  condition,  a 
submarine  can  be  floated  into  the  tube, 
settled  upon  keel  blocks  and  otherwise 
held  from  shifting  when  the  gate  is  sealed. 

The  cylinder  is  completely  filled  with 
water.  The  submarine  b  then  subjected 
to  external  pressure  just  as  she  would  be 
if  lowered  deep  into  the  sea.  But  there 
is  this  difference;  her  crew  are  inside  of 
her  and  stationed  where  they  can  watch 
for  leaks  and  observe  certain  instruments 
that  show  how  much  the  hull  yields  to 
the  exterior  water  pressure,  and  whether 
or  not  the  structure  returns  to  its  original 
lines  when  this  pressure  is  relieved.  The 
testing  pressure  is  gradually  raised  by 
means  of  powerful  pumps  on  the  dock. 
They  try  to  force  more  water  into  the 
already  filled  cylinder,  and  thus  the  sub- 
marine is  subjected  to  a  crushing  force 
which  can  be  raised  to  correspond  with 
that  at  any  assumed  depth. 

During  the  test,  the  observers  in  the 
submarine  are  in  telephonic  communica- 
tion with  the  people  in  charge  of  the 
punlping  plant,  and  should  anything  go 
wrong  or  a  grave  leak  develop,  the  pres- 
sure can  be  lowered  instantly  and  the 
great  tube  drained  in  a  few  minutes. 
Thus,  while  imitating  the  conditions  of  a 
deep  submergence  there  are  none  of  the 

dangers  that 
might  be  met 
if  the  boat  were 
out  at  sea. 

In  the  last 
few  years,  un- 
der-water 
torpedo  boats 
have  been  modi- 
fied in  order  to 
meet  changing 
military'  needs. 
The  Laurenti 
dock  makes  it 
possible  to  tr>' 
them  out  be- 

.    .K-  fore  going  into 

wrll  msjde,  the 

closed  actual  ser\ace. 
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American  "Tin  Fish"  are  Tested  in  Cylinders 


T^LmirentJ  dock  makes  it  possible  to  test  submarines  under  conditions  approximating  deep-sea 
submergence.  The  submarine  goes  inside,  the  door  shuts  and  water  under  any  pressure  desired 
wforwl  in.  Defects  in  construction  soon  reveal  themselves.  The  crew  inside  the  submarine  tc»e- 
pboon  re«uJti  to  helpers  without.  Submarines  deteriorate  quickly,  and  frequently  where  least  ex- 
pected- Thi«  method  of  testing  is  sure  in  result.    The  dock  may  be  used  in  salving  sunken  submarines 
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Ventilated  Costumes  for  Use  in  the     Unlimited  Heat— But  How  Can  You 
Arctic  Circle  Use  It? 


EVEN  in  the  Arctic  Circle,  there  ia  dan- 
ger of  perspiring  when  the  tempera- 


w 


H  Y  should  we  enrich  the  coal  barons 
every  winter,  in  order  to  keep 
ture  is  endeavoring  to  drop  through  the  warm,  though  in  summer  we  have  such  a 
thermometer.  The  colder  the  weather,  superabundance  of  heat  that  we  must  pay 
the  greater  the  danger.  Swathed  in  tribute  to  the  ice  kings  in  order  to  be 
heavy  furs,  as  the  white  man  goes,  he  may  comfortable?  It  is  exasperating  to  think 
get  overheated 
while  traveling. 
When  he  stops  to 


make  camp,  he  will 
freeze  in  a  very 
short  time.  Ter- 
rible suffering  is 
the  result. 

The  Eskimo  has 
solved  the  problem 
of  how  to  keep 
warm  without  per- 
spiring, in  a  simple 
but  original  man- 
ner. Instead  of 
covering  himself 
completely  with 
Arctic  furs,  he 
leaves  some  portion 
of  his  body  partly 
uncovered.  This 
allows  the  air  to 
penetrate  between 
his  heavy  furs  and 
his  body  and  ven- 
tilates his  costume. 

If  the  Eskimo 
woman  from  East 
Greenland,  shown 
in  the  illustration, 
remains  out  of  doors 
for  some  time  in 
the  most  severe 
part  of  the  year, 

she  covers  iddJe  of  the  open  space 

'   ■  •      If  J.  of  fo.xtails,  but 

:i  w.^.*^.   ^jjat  she  will  get 

'on. 

he  men's  suits 
the  waist,  be- 
:rs,  while  the 
hern  Canada 
which  oxpose 
to  the  cold  air. 
protected  when 
>re  this  costume 
jctic  e.xploring 
Leden. 


This  Eskimo  woman  wears  a  costume  in 
which  there  is  an  open  space  for  ventila- 
tion between  the  boots  and  the  trousers 


of  the  warmth  that 
goes  to  waste  in 
the  dog  days.  How 
soon  will  mankind 
discover  a  cheap 
method  of  bottling 
it  up  for  use  when 
wanted?  Equally 
tantalizing  is  the 
thought  of  the 
enormous  amount 
of  heat  in  the  in- 
terior of  the  earth, 
which,  as  far  as  we 
know,  is  of  no  use 
to  anj'body.  Why 
can  we  not  tap  it, 
for  use  both  as 
heat  and  power? 
Attempts  have 
been  made  by  en- 
gineers to  harness 
hot  springs,  but 
the  power  thus 
produced  was  in- 
significant. It  has 
been  suggested 
that  the  continuous 
streams  of  lava 
which  flow  to  the 
sea  at  Stromboli, 
in  the  Mediterra- 
nean, might  in 
some  way  be  made 
to  do  useful  work.  Sir  Charles  Parsons, 
in  an  address  before  the  British  Associa- 
tion for  the  Advancement  of  Science,  once 
discussed  the  feasibility  of  sinking  a  bore 
hole  12  miles  deep,  at  which  the  tempera- 
ture of  the  rock  would  probably  be  more 
than  270  degrees  Fahrenheit,  and  down 
which  water  would  be  pumped  to  return 
to  the  earth's  surface  at  a  high  tempera- 
ture. Such  a  boring  would  cost  millions 
of  dollars,  if  it  could  be  made  at  all. 

It  would  surely  be  sinking  money  "in  a 
hole  in  the  ground!"  But  it  won't  be 
done  for  some  days  yet. 


Google 


Popular  Science  Monthly 


345 


Here  Is  Another  "Shortest 
Road  in  the  World'* 

YOU  have  heard  of  shortest 
railroads  before.  Always 
they're  the  most  abbreviated 
ever.    But  off -hand  one  would 
grant  the  prize  to  Missoula, 
Montana.    It   has   a  railroad 
only  one  hundred  feet  long.  It 
connects  the  Northern  Pacific 
with  the  C.  M.  &  St.  P.  and  is 
used  as  a  transfer.    It  has  no 
equipment,  no  employees,  and 
no  stations,  yet  the  company 
that  owns  it  gets  fifty  cents  for 
every  car  that  passes  over  its 
rails.    Sixteen   thousand  have 
done  so  thus  far.    Think  of  it ! 


''Ql  L'nclvrwuod  tad  Underwood 

The  clock  now  forming  the  front  of  a  British  Tommy's 
hut  was  part  of  a  church  tower  destroyed  by  the  Germans 


Steaming  Frozen  Coal  Out  of 
Freight  Cars 

THE  advantages  of  persuasion  over 
force  have  received  mechanical  ap- 
plication in  remoWng  coal  which  ice  had 
frozen  into  an  immovable  mass  while  it 
was  waiting  in  freight  cars  on  one  of  th6 
sidings  of  a  big  New  York  terminal. 

Some  railways  tried  to  blast  the  much 
needed  fuel  out  of  the  cars,  then  a  rail- 
road man  conceived  the  idea  of  inserting 
steam  pipes  into  the  coal  to  thaw  it  into 
an  amenable  state.  This  persuasive 
measure  was  successful,  and  the  coal  was 
soon  quite  loose  and  ready  for  quick  re- 
moval. 


Time  Is  with  the  Allies— The 
Strange  Fate  of  a  Clock 

THE  German's  have  tried  many  un- 
successful expedients  to  catch  pro- 
gressive Fyther  Time  and  force  him  back 
into  his  medieval  trappings,  which  they 
believe  to  be  still  in  fashion. 

When  the  picturescjue  old  church  at 
Etrelliers  fell  before  the  enemy's  artillery, 
though  the  shell  of  the  symbolically 
sacred  structure  was  absolutely  ruined, 
the  clock  escaped  destruction. 

Now  it  forms  the  front  wall  of  a  British 
Tommy's  hut  which  is  perched  in  front  of 
the  .sheltering  pile  of  debris.  Time  is 
with  the  .\llies. 


Steam  pipes  arc  inserted  into  the  frozen  mass  to  thaw  the 
much  needed  coal  loose.    The  plan  is  eminently  successful 


Louisiana  Has  Adopt- 
ed Cactus  Candy 

10UISIANA  has  a 
_^  new  product.  It  is 
cactus  candy.  The 
cactus  is  peeled,  dipped 
in  hot  syrup  or  molasst's, 
and  coated  with  pow- 
dered sugar.  Many  cane 
syru|)s  and  other  similar 
products  are  common  in 
every  home  in  the  isouih, 
so  the  confection  is  easily 
made.  Sugar  mills  arc 
also  taking  it  up  as  a  side 
product  to  be  turned  out 
during  the  slack  seasons 
of  the  year. 
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And  Now  the  Liberty  Hospital 

Dr.  Osbom's  plan  contemplates  sectional  struc- 
tures adaptable  for  dwelling  purposes  after  the  war 


WE  have  the  Liberty  Motor  and  the 
Liberty  Truck  and  now  we  are  to 
have  the  Liberty  Hospital.  Here- 
tofore hospital 
buildings  have 
not  served  any 
purpose  after 
their  usefulness 
during  war. 
The  new  Lib- 
erty Hospital 
as  designed  by 
Dr.  Henry 
Fairfield 
Osborn,  Presi- 
dent of  the 
American  Mu- 
seum of  Nat- 
ural History, 
may  be  con- 
verted into 
dwellings  when 
the  war  is  over. 

A  complete 
model  of  this 
hospital  was 
constructed  by 
Mr.  H.  F. 
Beers,  Superin- 
tendent  of 
Construction 
of  the  Ameri- 
can Museum  of 
Natural  His- 
tory. The  miniature  hospital  is  complete 
in  every  detail.  The  side  sections  can  be 
pushed  out  from  their  accustomed  align- 
ment into  a  small  track  at  the  top  of  the 
outer  walls  on  which  they  can  be  shoved 
entirely  out  of  the  way.  On  warm  sunny 
days,  the  wards  of  the  hospital  can  thus  be 
exposed,  or  the  panels  may  be  so  manip- 
ulated as  to  screen  half  of  the  length  of 
the  wall. 

The  hospital  will  be  built  in  five  foot 
units.  On  one  side,  and  on  one  end  are 
large  porches.  The  supports  of  the 
porches  are  held  in  place  by  devices 
similar  to  steel  hooks  which  are  used  in 
joining  together  the  joints  of  old  fashioned 
beds.    The  veranda  roof  is   made  of 


The  mcxiel  of  the  New  Liberty  Hospital  as  designed 
by  Dr.  Osbom,  of  the  American  Museum  of  Natural 
History,  and  constructed  by  Mr.   H.   F.  Beers 


canvas  and  can  be  rolled  up  and  unrolled 
as  easily  as  can  the  ordinary  awning. 
The  end  panels  are  four  feet,  nine  inches 

by  eight  feet, 
and  the  side 
panels  are  five 
feet  wide  by 
seven  f  eet 
deep.  The 
floor  is  made 
in  sections 
of  five  by 
seven  feet 
and  the  ceil- 
ing panels 
have  the  same 
dimensions. 

The  material 
which  is  to  be 
used  in  these 
hospitals  is 
cedar,  a  wood 
which  should 
last  for  fifty 
years.  The 
roof  trusses  are 
of  steel.  They 
are  so  hinged 
that  they  can 
be  folded  into 
a  remarkably 
small  compass 
which  makes 
transportation 
both  easy  and  comparatively  inexpensive. 
The  hospital  itself  may  be  heated  by 


Showing  how  the  panels  may  be  slid  one  over  the 
other  if  it  is  desirable  to  open  up  one  side  of  the 
hospital.    Each  of  the  side  sections  has  two  windows 


After  the  war — a  cozy  dwelling  made  from 
a  detached  section  of  the  Liberty  Hospital 
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steam  supplied  from  plants  outside  the 
wallsk    But   after  the  war,  when  the 
hoepital  has  been  converted  into  dwelling 
houses,  these  houses  would  have  to  be 
heated  by   stoves.    The  parts  of  the 
hoepital  are  adjusted  with  such  care  that 
the  buildings  may  be 
taken  down,  trans- 
ported and  put  up 
as  dwellings  which 
may  eventually  har- 
bor thousands  of  the 
homeless  refugees 
when  they  return  to 
their  devastated 
towns   in  Belgium 
and  France. 


Bimm ! 
It*s  Cold! 

Turn  up  your  col- 
lar,thrust  your  hands 
to  the  bottom  of  your 
pockets,  and  read 
about  the  "Cold 
Pole"  of  northern 
Siberia,  where  the 
natives  speak  pat- 
ronizingly about 
Greenland's  icy 
mountains  and  other 
such  relatively 
balmy  resorts.  At 
the  town  of  Verkoyansk,  which  would 
probably  never  have  had  any  in- 
habitants if  the  late  Czar's  government 
had  not  sent  occasional  batches  of  exiles 
thither,  the  temperature  has  been  known 
to  drop  to  90  degrees  below  zero,  which  is 
a  "record"  for  the  whole  world.  While 
the  regions  about  North  and  SouUi  Poles 
of  the  earth  are  cold  all  the  time,  the 
Siberian  Cold  Pole  gives  its  inhabitants  a 
comfortable  let-up  in  summer,  when  the 
thermometer  frequently  climbs  up  into 
the  eighties  above  zero.  During  the  brief 
summer  season,  the  life-giving  rays  of  the 
Sun,  which  remains  above  the  horizon 
day  and  night  for  some  time  during  the 
height  of  the  season,  exert  an  intensely 
stimulating  influencing  upon  the  vegeta- 
tion, and  the  ground  is  covered  with 
flo'.vers. 


A  truss  opened  and  one  being  folded 
for  transportation.  Note  how  small 
a  space  the  folded  truss  takes  up 


What  Kind  of  a  Dog  Was  It  That 
Went  Into  Noah's  Ark? 

THE  ancestry  of  the  dog  has  been  tht 
occasion    of    much  controversy. 
Many  naturalists  have  considered  that 

it  is  descended  from 
a  single  ancestor, 
such  as  the  common 
wolf  of  Europe. 
Darwin,  however, 
leans  toward  the 
theory  of  multiple 
origin,  and  advances 
much  convincing 
proof  in  support  of 
his  belief.  It  is  well 
known  that  many 
savage  tribes  have 
dogs  which  appear  to 
be  simply  half-tamed 
representatives  of 
the  particular  wild- 
dog-like  animals  in- 
habiting the  same 
regions.  The  dogs  of 
the  American  Plain.s 
Indians  closely 
resemble  the  small 
prairie  wolf,  or  coy- 
ote; the  husky  of 
the  north  country  is 
plainly  not  far  re- 
moved from  the  gray 
wolf;  the  German  sheep  dog  and  the 
Samoyede  are  strikingly  wolf-like  in  ap- 
pearance. Whether  our  present  dogs  are 
the  result  of  crossing  these  many  simple 
derivatives  of  wolve.s  and  jackals  among 
themselves,  or  whether  there  was  an 
original  ancestral  dog,  now  extinct,  with 
which  the  blood  of  other  species  has 
become  mingled,  we  have  not  yet  been 
able  to  determine,  though  so  many  prim- 
ordial animal  remains  have  come  to  light. 

"According  to  St.  George  Mivart,  the 
dingo  is  the  only  wild  dog  still  existing 
which  meets  the  requirements  of  an 
ancestor  of  our  modern  breeds.  This 
species  is  found  throughout  Australia,  and 
fossil  bones  which  have  been  found  show 
its  presence  there  from  very  early  times." 
(Pr/x,  by  Leo  S.  Crandall,  Henry  Holt  & 
Co..  New  York.} 


All  the  specialized  knowledge  and  information  of  the  editorial  staff  of  the  Popular 
Science  Monthly  is  at  your  disposal.  Write  to  the  editor  if  you  think  he  can  help  you. 
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Screen  Thrills  Are  Cheaper  Now 


How  the  motion -picture 

man    saves  money 


Hv  Prescott  Leckv 


! 


1/ 


iPart  I)  1  nc  Start  of  a  Thrilling  Accident 

In  a  rrtont  film,  tlir  «ccnari(>  c-tllrd  for  the  «l«'striicli<>n  of  a  h!Rli-[K>wfrf<l  aiitoinnbilc?  at  a  railroad  crossing.?: 
supp»»sc<Jly  liavins  stalled  at  tlii"  thrillini;  imint  just  as  a  train  arrived.  An  exact  replica  of  the  real  machine 
was  made  of  tin  and  w«M)d,  and  lifuuKht  to  the  location  nn  a  truck  as  shtiwn  above.  The  real  machine  is  in  th>; 
furcgrMiind.    Wlutt  liapiiencd  next  is  shown  nn  the  pae^  opposite.    The  detaibi  are  liarrnwing.    We  nhudder. 


for  money  is 
•some  of  the 


IN  the  early  days  of  the  motion  picture 
industry,  directors  were  thrifty  to  the 
point  of  parsimony-  for  money  was 
scarce.  Then  came  an  era  of  wild  ex- 
travagance— for  money  was  plentiful. 
And  now,  having  swung  too  far  both 
ways,  the  financial  pendulum  has  finally 
settled  down  to  a  business  range.  This 
is  the  day  of  sane  economy 
money.  And  that  is  why 
ingenuity 
that  was 
formerly 
devoted 
to  spending 
money  is 
now  occu- 
pied in  sav- 
ing it.  So 
long  as  the 
result  re- 
mains con- 
vincing on 
the  screen, 
the  e  fli  - 
ciency  man 
is  welcome. 

The  great- 
est field  for 
intelligent 
retrench- 
ment lies 


in  those  scenes  that  call  for  wholesale 
calamities  and  destruction.  Until  ver>' 
recently,  the  automobiles  destroyed  were 
the  real  thing;  very  old,  as  a  rule,  and 
cheap  makes,  but  real  a^itomobiles  never- 
theless. To-day,  the  directors  of  even  the 
wealthiest  companies  try  to  avoid  this 
useless  expense.  If  the  effect  on 
screen  is  just  as  good,  the  effect  on 
expense  account  is  even  better. 

M  u 


the 
the 


c  h 
per 
the 
m  y 
is  a 
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How  They  Fool  'Em 

The  above  photoRraph  .m  cxi  cllctit  ill ii-itr.itinn  both  of  the  effect  of  the 
"lonR  xhot"  and  the  "camouilage,"  The  "Ion-.;  shot"  is  a  picture  taken  at  a 
distance,  and  the  ohvimi*  result  i«  at>  uliliteration  r>f  detail.  In  this  caje.  as 
(.liircr  examination  will  show,  the  car-'  \v<-re  nut  ilaniaKcd  at  all.  After  the 
apparent  collisinn.  shown  Irnm  a  di«tanie.  the  seats  were  thrown  out,  a 
wheel  taken  off  and  a  cloud  of  dust  thrown  up  during  the  tnakinK  of  thp 
close-up.  In  ntlier  words,  the  diret  tor  takes  advaiitase  of  the  well  known 
fact  that  disorder  looks  like  damaKf.    Ho  Kcts  sati*factury  scrwn  effect*. 
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c  h  e  a 
than 
d  u  m 
model 
lite 
application 
of  the  well- 
known 
"c  a  m  o  u  - 
flage."  A 
cloud  of 
dust  before 
the  eye  of 
the  cam- 
era works 
many  con- 
v  e  n  i  e  n  t 
m  iracles. 
The  pic- 
tures take 
up  details. 
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Saving  Money  on  the  Screen  Thrill 


The  Thrilling  Accident— Part  11 
As  piT  scenario,  the  rc.il  car  stopfu-d  on  the 
Itackx  (s(f  picture  in  circlet  anrl  the  occuiMnta 
juni|it-<J  out  just  ill  tiine.  Tlie  dummy  cat 
was  tlien  Hiih^tii iitr<3.  Tlie  eriRine  went  back 
lip  the  line  and  attain  rushed  down  uixin 
ll»c  crossing.  The  rhotogtaph  at  left  was 
taken  at  instant  of  contact.    Note  front  whe<l 


The  Thrilling  Accident 

Part  III 

And  here,  at  right,  ia  the  Anal 
tceoe.  Ttic  wreck  ia  just  a«  con- 
Tiodiic  as  if  it  were  a  $3,000  car, 
It  probably  co«t  le«a  than  oncstenth 
that  turn.  This  is  the  sort  of  eftki- 
cacy  that  is  really  worth  while, 
according  to  present -day  studi'i 
idcsu.    Take  icarc  of  the  pennies  I 


Wherein  a  Car  Skidded 

Below:  ThU  is  j  "  flash"  tlial  im- 
mediately  (oUuweii  a  skidding  mrene. 
The  akicidiag  was  acconipli.-ihcd 
hanalcMly  through  the  help  of  a 
grcaaed  pavement,  but  to  siiow  a 
□ad  wreck,  the  car  wa.<i  later  taken 
apart  and  stood  up  as  shown.  Tlu-n 
the  playeri  mounted  the  piled-up 
paru.  a[nd  the  effect  was  realistic; 


The  Skidding  M.uir  You  Cit^\> 

1 1..-   :  I.  !  ..|.   •■■I    '   •.  .t  t 

Hi"  ■li.iti  ly 

('[••ilv:li?  > 
1..ii.|. 
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uUiut.    RliMiil ,  I  ,  ,i.  I   , ,.    ,  ,  .  I , 

coovin<iti«     .\btA-i.-  viv  r|,i»w  tin  tiTiil  <cnc 
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Wire-Netting  Instead  of  Wood  for 
Surgical  Splints 

ANEW  kind  of  surgical  splint  in 
which  galvanized  wire-netting  takes 
the  place  of  wood, 
has  been  put  on  the 
market.  It  has 
been  tried  and  ofifers 
many  advantages. 
The  steel  entering 
into  the  construction 
of  this  woven  wire 
splint  is  so  tempered 
that  it  can  be  molded 
by  hand.  Being  gal- 
vanized, the  wire  is 
sterilized  and  at  the 
same  time  welded 
into  a  single  piece 
that  cannot  fray  out 
at  loose  ends.  As  it 
is  porous,  it  allows  a 
certain  amount  of 
evaporation  and  air 
circulation  to  the 
dressings  beneath, 
which  wood  or  plas- 
ter does  not.  The 
splint  comes  rolled  like  a  bandage  and  is 
lighter  and  less  bulky  than  wooden  splints. 


Two  mctnods  of  using  the  wire  netting 
splint  are  shown  in  the  illustration 


Track  Insulation  Stops  ttie  Trains 
in  Tliis  Automatic  Control  System 

THERE  are  now  many  methods  for 
automatically  stopping  a  train  which 
has  run  past  a  stop  signal.  But  none  is 
simpler  than  the  Gray-Thurber  system. 
No  ramps,  third  rails  nor  other  appliances 
on  the  track  are  required. 
The  only  change  in  the  ar- 
rangement of  the  track  that 
is  necessary  in  the  new  sys- 
tem is  a 
single 
piece  of  in- 
sulation, 
placed  at 
the  rail 
joints  near 
the  sema- 
phore sig- 
nals. 

Between 
the  insu- 
lated rail 


ends  at  these  joints  is  a  make-and-break 
relay  operated  by  the  same  current  as  the 
semaphore.  In  case  of  danger,  the  break- 
ing of  this  current  raises  the  semaphore 
arm  to  the  "stop"  position  and,  at  the 

 same  time,  it  opens 

the  relay.  The  two 
rail  ends  are  there- 
fore electrically  dis- 
connected from  each 
other. 

The  valve  control- 
ling the  brake  is 
normally  held  in- 
operative when  there 
is  a  current  going 
through  the  valve  re- 
lay. This  current 
flows  from  a  batter>' 
on  the  locomotive, 
through  the  locomo- 
tive wheels,  the  rails, 
the  wheels  of  the 
tender,  and  from 
thence  to  the  relay. 
But  when  the  train 
passes  a  danger  sig- 
nal, the  disconnected 
rails  break  this  cir- 
cuit. The  relay  is  demagnetized  and  a 
spring  opens  the  valve  of  the  air  brakes, 
stopping  the  train. 


Iniulated 
ml  joint 


When  the  semaphore  arm 
goes  up,  the  track  relay  opens. 
Should  the  train  try  to  pass 
the  disconnected  rails,  the 
valve  relay  is  demagnetized 
and    the    brakes    are  set 


1^  I  Insolrtion 


The  circle  shows  the  location 
of  the  valve  relay  which  sets 
the  brakes  on  the  train 
when  its  current  is  shut  off 
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Glasses  That  You  Can  Wear  In 
Comfort 

PERSONS  who  are 
compelled  to  wear 
e\-e  glasses  know  that, 
as  a  rule,  the  frames 
are  either  too  tight  and 
make  the  nose  sore  or 
so  loose  that  they  will 
not  stay  on.  A  West- 
ern surgeon  thinks  he 
has  invented  a  frame 
that  will  do  away  with 
pain  and  profanity  at 
a  stroke.  Instead  of 
suspending  the  specta- 
cles by  the  bridge  of 
your  nose  only,  he  has 
arranged  springed  ex- 
tensions ending  in 
small  plates  that  catch 
the  face  just  above  the 
eye  at  a  spot  where 
they  escape  a  vital 
nerve  or  blood  vessel 
This  little  de\'ice  holds 
the  glasses  firmly  in 
place  and  relieves  most 
of  the  pressure  on  the 
nose,  and  at  the  same 
time  it  allows  the  glasses 
to  be  removed  easily 
^nth  one  hand. 


Coat  Racks  Display 
Advertising  When 
Coats  are  Hung 

A COAT  rack  which 
turns  up  an  ad- 
vertising card  auto- 
matically whenever  a 
hat  or  coat  is  hung  on 
one  of  the  hooks  is  now 
being  marketed  by  a 
Western  novelty  con- 
cern. The  advertis- 
ing cards  fold  down 
into  a  small  box  like 
structure  whenever 
the  weight  is  taken  off 
the  hooks.  When  a 
coat,  hat,  or  other 
garment  is  hung  on 
one  of  the  hooks,  the 


hook  is  pulled  down  about  four  inches, 
and  the  advertising  card  is  turned  up  into 
view.     Naturally  the  attention  of  the 

person  hanging  up  his 
garment  is  attracted  to 
the  add.  This  adver- 
tising novelty  is  now 
being  placed  in  numer- 
ous restaurants,  and 
other  pubic  places. 


Simple  and  effective  is  this  de- 
vice for  giving  a  firm  grip  to 
eyeglasses  without  nose-pressure 


I 


An  "ad"  pops  up  as  the  hook  goes 
down  by  the  weight  of  the  coat  or  hat 


Allies  Restrict  Use 
of  Gasoline 

N  all  the  belligerent 
countries  of  Europe 
there  is  a  great  scarcity 
of  gasoline,  and  every- 
where the  most  string- 
ent laws  for  restricting 
its  use  for  the  running 
of  automobiles  have 
been  passed.  Touring 
for  pleasure  has  prac- 
tically been  stopped.  In 
England,  some  success 
has  been  achieved  in 
running  cars  by  coal 
gas  carried  in  bags  on 
the  roof  of  the  cars, 
but  in  Italy,  with  coal 
at  §200  a  ton,  this  sub- 
stitute is  impossible. 
The  price  of  gasoline  is 
$2  a  gallon,  when  it 
can  be  obtained. 
Somewhat  better  are 
the  conditions  in 
France,  where  gasoline 
may  be  purchased  at 
a  gallon. 

Switzerland  is  feel- 
ing the  gasoline  famine 
even  more  seriously 
than  the  beliiijerenl 
nations,  stock  being 
so  low  that  all  private 
use  of  aulomohih's 
has  ceased.  Rei)orls 
regarding  Germany, 
coming  through 
Switzerland,  are  to  the 
effect  that  there  is  no 
gasoline  shortage  for 
army  use,  but  the  lack 
of  rubber  is  causing 
serious  trouble. 
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Mike  Has  a  Nose  of  Brass,  But  He 
Should  Worry 

IT  IS  being  demonstrated  to  the  folks 
of  Mt.  Healthy,  Ohio,  by  old  Mike, 
the  faithful  horse  of 
the  street-cleaning 
department,  that  a 
real  nose  is  quite  a 
superfluous  thing. 

Now  if  Mike  had 
relied  on  his  own 
natural  nose  he  would 
have  been  dead  long 
ere  this. 

When  Mike's  nose 
ceased  to  work  prop- 
erly some  five  years 
ago,  and  it  seemed 
that  Mike  would  die 
of  suffocation,  Joe 
Stoppel,  his  owner, 
said  it  would  be  a 
shame  to  let  a  nice 
horse  like  Mike  go 
to  the  dogs  merely 
because  he  hadn't 
the  use  of  his  nose. 

So  Stoppel  consulted  a  horse  doctor  who 
told  Stoppel  to  cease  grieving,  because  he, 
the  doctor,  could  give  Mike  a  new  nose 
by  way  of  his  neck. 

The  doctor  made  a  hole  in  Mike's  neck 
and  opened  the  windpipe  and  put  a  tube 
into  it.  At  the  outer  end  of  the  tube  he 
fastened  a  brass  disk  which  may  be  seen 
in  the  picture. 

All  the  air  Mike  breathes  goes  through 
the  disk,  up  the  tube  and  down  Mike's 
windpipe.  On  cold  days  Mike's  brass 
nose  even  emits  steam. 

"And  he's  better'n  ever  now,"  says 
Stoppel.    "Giddap  Mike." 


This  horse  breathes 
The  small  brass  disk 


at  which  point  the  ventilating  section  of 
the  stack  terminates.  • 

In  contracting  the  stack  from  a  diame- 
ter of  ten  feet,  six  inches  at  the  base  to 
six  feet,  ten  inches  at  the  top,  the  sec- 
tions were  tapered 
in  a  novel  manner. 
In  the  form  were  a 
number  of  tapering 
slats.  The  sections 
were  made  smaller 
and  smaller  by  re- 
moving one  slat  from 
the  form  each  time  a 
section  was  laid. 

The  engine  room 
likee  the  improve- 
ment. Almost  always 
engine  rooms  are  the 
most  poorly  venti- 
lated regions  in  a 
whole  building.  We 
anticipate  there'll  be 
a  big  rush  of  en- 
gineers to  Los  An- 
geles, now  that  we've 
p  u  b 1 i  s  h  e  d  this 
article.  . 


through  his  neck, 
indicates  the  spot 


Carrying  Off  Smoke  and  Foul  Air  in 
the  Same  Smokestack 

A DOUBLE-WALLED  stack,  which 
acts  as  a  combined  ventilator  and 
smokestack,  has  been  built  in  Los  Angeles, 
California.  The  foul  and  hot  air  from 
the  engine  room  enters  at  the  bottom  of 
the  stack,  passes  up  tHrough  a  space  be- 
tween the  outside  concrete  wall  and  an 
inner  firebrick  wall  and  out  of  ventilators. 
These  ventilators  resemble  windows  and 
are  placed  about  half-way  up  the  stack, 


A  double-walled  smoke-stack  with  an 
inner  compartment  for  smoke  and  an 
outer  compartment  for  hot  and  foul  air 
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Fifty-Seven  Miles  an  Hour  in 
a  Ford! 

ANY  owner  of  an  automobile  with  a 
L  detachable  head  motor  -such  as  a 
Ford  has — may  increase  the  speed  of  his 
car  from  fifty  to  sixty  per  cent  by  means 
of  a  sixteen-valve-in-the-head  cylinder 
attachment,  shown  in  the  accompanying 
illustrations.  As  much  as  fifty-seven 
miles  an  hour  have  been  reached  with  a 
Ford. 

No  machine  work  is  necessary  to  install 
the  attachment.  Although  sixteen  valves 
instead  of  eight  are  employed  on  the  four- 
cylinder  engine,  the  same  valve  push-rods 
are  used.  This  is  made  possible  by  an 
ingenious  lever  arrangement  on  the  top 
of  the  head.  All  the  channels  previously 
used  for  intake  and  exhaust  are  converted 
into  intake  passages  alone;  the  area  for 
the  incoming  gases  is  doubled  and  simi- 
larly those  for  the  exhaust.  By  reason  of 
this  increase,  and  by  placing  the  spark 
plug  directly  in  the  passage  over  the  pis- 
ton head  instead  of  off  to  one  side,  as  in 
the  regular  Ford  L-head  eng^ine,  the  larger 
volume  of  gas  is  more  quickly  ignited  and 
more  thoroughly  burned.  Similarly,  the 
burned  gases  are  instantly  released  with 
but  a  very  small  back  pressure,  so  that 
they  are  completely  expelled  before  the 
admission  of  the  next  incoming  charge. 

Just  how  efficient  such  an  attachment 
is,  is  not  stated.   Probably,  it  is  chiefly  of 
use  on  racing  cars.    Usually  where  gases 
are  shot  in  and  out 
of  cylinders  so 
rapidly  a  waste  en- 
sues. Wear  on  parts 
is  also  greater. 

Imagine   a  little 

Ford  scrambling 

down  a  race  track, 

this  new  attach- 

attachment  on  its 

engine!  From  un- 
der its  hood  comes 

a  roar,  the  wheels 

whir,    the  fenders 

clatter,  sundry 

parts   threaten  to 

leave  themselves 

along  the  right-of- 
way.    "Too  much 

is  enough,"  groans 

the  Ford. 
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Showing  exterior  and  details  of 
the  new  sixtecn-valve-in-head 
attachment  for  Ford  motors 


The  physician  has  his  hands  free  for  the 
examination  of  his  patient's  mouth  or  eyes 

He  Holds  the  Light  So  That  the 
Hands  Are  Free 

SOMETIMES  a  doctor  must  examine 
the  mouth,  the  throat,  or  the  eyes  in 
order  to  make  a  correct  diagnosis.  The 
ordinary  electric  pocket  light  is  not  con- 
venient because  in  using  it  the  doctor 
does  not  have  the  free  use  of  his  hands. 
Dr.  Alfred  Kahn,  of  New  York  University, 
has  invented  an  ingenious  light  which  the 
physician  may  hold  in  his  mouth.  The 

simple  construction 
of  this  light,  its 
triple  ball  bearings, 
its  lightness  of 
weight,  and  the  fact 
that  it  can  be  bent 
around  one  finger 
or  held  by  the  fiber 
mouthpiece  be- 
tween the  operator's 
teeth  make  it  ex- 
tremely useful  to 
the  general  practi- 
tioner. Another  ad- 
vantage of  the  Kahn 
light  is  that  it  may 
be  perfectly  steril- 
ized. Doctors  es- 
pecially like  a  lamp 
of  this  kind  for 
emergency  calls. 
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Safety-First  in  Mine-Sweeping 

How  it  is  secured  with  a  recently 
invented  Swedish  under-water  kite 


The  dangerous  occupation  of  sweeping  the  sea  for  mines  charged  with  from  four  hundred  to 
nine  hundred  pounds  of  T.  N.  T.  has  been  rendered  less  hazardous  by  the  invention  of  an 
under-water  kite  which  first  gently  touches  a  mine  and  signals  to  the  officers  on  board  the  ship 


cable  alone  is  not  enough. 
An  auxiliary  signaling  de- 
vice is  also  found  neces- 
sary, something  which 
will  indicate  the  presence 
of  a  mine  before  the 
actual  dragging  begins. 
To  this  end.  a  Swedish 
tell-tale,  recently  in- 
vented, is  employed  in 
nearly  every  navy  and 
particularly  in  the  Ger- 
man navy. 

The  tell-tale  may  be 
described  in  a  general 
way  as  an  under-water 
kite  which  is  dragged  by 
means  of  a  steel  cable 
which  is  paid  out  from 
a  drum  on  the  stern  of 
a  vessel.      As  the  ac- 


Google 


DRAGGING  the  sea 
for  mines,  charged 
with  from  four 
hundred  to  nine  hundred 
pounds  of  T.  N.  T.  and 
liable  to  explode  when  a 
little  glass  tube  of  acid  is 
broken,  is  probably  the 
most  dangerous  occupa- 
tion in  which  a  brave  man 
can  engage.  It  has  not 
even  the  redeeming  fea- 
ture of  being  romantically 
interesting.  There  is  no 
chance  to  fight — only  the 
chance  to  die  an  instan- 
taneous death. 

As  might  be  supposed, 
the  mine-sweeper  drags 
the  waters  of  the  sea 
with  a  cable.    But  the^ 


The  Under -Water  Kite 
and  How  It  Works 

Bcncatli  lUc  roiif-sha(ie<l  kiti?. 
an  arrow-sUapcd  control  is  f«ui*- 
ponded  by  thw  .'•m.-ill  wires. 
When  the  twci  forward  wires  of 
the  arrnw-shafietJ  mntrnl  re- 
lease  a  latch  Ijy  which  the  at- 
tachinK  cable  is  aecurrd  to  the 
kite,  a  bell  is  runi;  on  board  the 
iihip,  indicatio);  that  the  entire 
apparatus  has  come  in  contact 
with  a  mine  to  be  removed. 
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^aching  cable 
^Loop  of 

/T'cable  .Top  ridge  of  Kite 

^  a  Lye  on  rod  received  Latch  which  ^^-'~>^x 


RocKcr-arm 


MOOK 


by  a  tube 

Rod  «rxJ  eye  attached 
Kite 


receives  end  of 
rocKer-arm 


RocKer-arm 


Qop  ridge  of  kite 
Latch  which 
receives  end  of 
rocKer^rrr> 


Releasing  Mechanism  of 
the   Under-Water  Kite 

The  ht>i>k  of  a  rocker  arm  cnt<-r>» 
an  eye  in  ilir  end  of  a  rod  susix-nrle-d 
from  the  atiachinit  cable  of  the  kite. 
When  the  arrow-»ha|>ed  control 
strikcit  a  mine,  the  idtch  by  which 
the  end  of  the  rocker  arm  is  held  in 
place  i*  released.  Hence  the  hooK 
I*  withdrawn  from  its  eye  and  the 
nttachins  cable  freed  from  the  kite 
so  that  the  kite  is  suspended  only  by 
the  loop  of  cable.  The  sudden 
■^IjckeninR  of  tension  on  the  cable 
caii'<e»  the  bell  on  the  ship  to  rini;. 


rompanying  illustrations 
show,  this  under-water 
kite  consists  of  two  pieces 
of  sheet  metal  joined  together  in  the  form 
of  a  common  barn  roof.  Suspended  be- 
low the  under-water  kite  by  three  ropes, 
is  an  arrow-shaped  control  which  is 
guided  by  a  roof -shaped  piece.  If  the 
arrow-shaped  control  should  touch  a 
mine,  a  latch  by  which  the  under-water 
kite  is  attached  to  its  cable  is  released,  a 
bell  is  rung  on  board  the  mine-sweeping 
vpsael,  and  the  officer  in  charge  is  at  once 
named  that 
the  tell-tale 
below  is  in 
contact  with  a 
mine  to  be  re- 
moved. Very 
slowly  and 
Very  carefully 
the  vessel  ap- 
proaches the 
mine,  raises 
it  to  the  sur- 
face and  then 
steams  away 
acain  to  a  safe 
distance. 
Thereupon 
the  mine 
becomes  a 
mark  for  the 
{gunners  until 
it  explodes, 
tossing  to  a 
height  of  three 
hundred  feet, 

a  great  geyser  of  water.  So  terrible  is 
the  explosion  that  the  effect  is  felt  in  the 
water  within  a  quarter  of  a  mile. 


In  Case  of  Fire,  Take  the 
Cornice  Elevator 

WHEN  a  fire  occurs, 
why  not  use  a  cornice 
elevator  instead  of  the 
usual  fire-escape?  Extending- 
the  entire  width  of  the  build- 
ing, it  could  be  lowered  floor 
by  floor,  permitting  persons  to 
enter  it  through  every  win- 
dow. Furthermore,  a  burning 
building  could  be  emptied  in 
one-half  the  time,  and  after 
the  cornice  elevator  had  dis- 
charged its  human  freight,  it 
could  be  used  by  the  firemen 
as  a  movable  platform  from 
which  to  fight  the  flames. 
Such  are  the  uses  to  which  the  fire- 
escape  elevator  may  be  put,  according  to 
the  inventor,  Bernhard  Sussis,  of  New 
York  City.  In  its  usual  position,  it 
serves  as  the  cornice  of  the  building.  The 
hoisting  and  lowering  machinery  which 
consists  of  steel  cables  and  drums  and  an 
electric  motor  is  all  situated  on  the  roof. 
The  elevator  is  operated  from  a  control- 
ling lever  on  the  platform,  moving  up  and 

down  against 
an  upright 
pair  of  raek- 
hars  attached 
to  the  side  of 
the  building. 
It  i.s  equipped 
with  guard- 
rails, side- 
chains  and 
steps.  As 
.shown  in  the 
illustration,  it 
looks  alnif>st 
too  ideal  to  be 
practi''al. 


'e  -T- Jt-.r 


The  fire-e8caf)e  elevator  is  nothing 
more  than  the  cornice  of  the 
building,  raised  and  lowered  in 
the  same  manner  as  an  elevator 
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The  Graveyard  of  Automobiles 


How  much  is  an  automobile  worth,  not  as 
a  vehicle  but  as  so  much  metal,  hair,  rub- 
ber and  wood?      The  "junkie"  knows. 


SOME  makes  of  cars  have  a  large  finer  divisions  into  bearings,  vanadium 

proportion  of  the  rarer  metals  con-  steel  and  other  clasaifications  the  junkie 

cealed  within    them;    some   have  leaves  to  the  buyer, 
starting  and 


lighting  systems; 
some  have  mag- 
netos; and  some 
nothing.  The 
"junkie"  knows 
just  what  a  rum- 
bling scrap-heap 
is  worth. 

Hair  from  the 
cushions  sells  for 
fifteen  cents  a 
pound  at  present 
prices.  Copper 
is  worth  twenty 
cents;  aluminum 
twenty-two 
cents  for  cast, 
and  thirty-fiviB 
cents  for  sheet. 


Rubber  tires  and  other  rubber  parts  are 
valuable  and  arc  kept  in  separate  piles 


The  junkie  can 
tell  you  how 
many  pounds  of 
aluminum,  hair 
and  copper  there 
should  be  in  a 
1906  Packard. 
He  knows  where 
he  can  use  un- 
broken parts  and 
he  often  has  a 
standing  order 
for  certain  part3 
of  certain  cars. 
These  he  is  of 
cDurse  careful 
tbout. 

In  a  well  regu- 
lated junk  shop 


Some  cars  do  not  have 
these  ingredients;  they  are  on  the  junkie 
blacklist.  Lead  comes  chiefly  from  elec- 
trics, brass  runs  from  fifty  to  one  hundred 
pounds  per  car,  aluminum  from  fifty  to 
two  hundred  pounds  and  hair  about 
twenty.  "Iron,"  which  includes  all  the 
alloys  that  look  like  iron,  sells  for  only 
twenty-five  cents  a  hundred  pounds;  their 


the  automobiles  which  have  outlived  their 
usefulness  are  dismembered  and  the  most 
valuable  parts  sorted  out  and  placed  in 
separate  piles  or  compartments.  Wheels, 
tires,  lamps,  upholstered  parts,  glass, 
etc.,  go  to  their  respective  storage  places, 
where  they  await  their  resurrection  or 
transformation,  as  the  case  may  be. 
Only  such  parts  as  are  hopelessly  irre- 


the  machines  which  supplied  the  component  fragments  of  this  chaotic 
teresting  and  perhaps   sensational   reading.     There   is   nothini(  pleasing 
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deemable  are  cast  out  upon  the  scrap 
heap  or  dump. 

This  general  scrap  pile,  with  its  mass 
of  broken  and  twisted  chassis  frames, 
ixles,  motors,  wheels  and  what  not,  does 
not  present  a  beautiful  or  cheerful 
picture.  It  is  as  a  battlefield  after  a 
terrific  battle,  covered  with  the  victims 
of  the  struggle.    To  think  of  the  pasi 

flory    of  the 

racers  and 

roadsters, 

limousines  and 

runabouts,  the 

dismembered 

parts  of  which 

now  lie  in  a  con- 

fused  mass, 

rusting  and 

rotting  in 

every  kind  of 

leather,  might 

inspire  a  po3t 

to    write  an 

"Elegy  of  the 

Scrap  Pile." 
As  a  result 

of   the  higher 

prices  paid  for 

metals  during  the  last  year,  there  are 

now  many  junk  organizations  which  buy 

a  car  too  old   to  run  or  just  able  to 

wheeze,  for  from  fifty  to  two  hundred 

d9llars,  with  no  intention  of  ever  letting 

the  machine  run  another  yard.     By  the 

time  the  parts  are  melted  up  you  may 

find  some  of  your  old  car  in  that  new 

nne  you  just  bought. 


mass  of  broken  and  tangled  metal 
ibout  the  sight  presented  by  this  junk 


The  Open  Grate  Fires  We  Love 
Are  Very  Wasteful 

THERE  is  something  so  cheerful  and 
companionable  in  an  open  grate 
fire  that  even  prosaic  folk  succumb  to 
its  charm.  For  many  centuries,  the  open 
hearth  or  grate  was  the  only  means  of 
heating  dwellings  during  the  inclement 

season,  but 
times  and  con- 
ditions have 
changed  and 
to-day  grate 
fires  are  not 
taken  seriously 
as  a  heating 
method.  They 
still  survive  in 
that  capacity 
in  the  somno- 
lent backwoods 
and  are  pre- 
served for  or- 
namental o  r 
sentimental 
purposes  even 
in  modern 
apart  men ts. 
But  they  have  outlived  their  usefulness, 
and  are  doomed  like  other  institutions 
of  a  remote  past  that  do  not  fit  into 
present  conditions. 

From  a  sentimental  point  of  view  open 
grate  fires  may  be  desirable,  but  practical 
and  economical  business  sense  must  con- 
demn them  as  the  most  wasteful  and  in- 
O-iicient  method  of  heating.  This  would 
l.old  true  even  under  more  favorable  con- 
ditions, but  in  the  present  day,  when  the 
most  stringent  economy  of  fuel  is  obliga- 
tory, the  continuance  of  open  grate  fires 
for  the  purpose  of  heating  would  mean 
criminal  wastefulness. 

Into  the  grate  one  puts  fuel  that  has 
the  power  of  producing  a  great  deal  of 
heat,  but  the  useful  heat  obtained  from 
the  fuel  by  that  method  is  extremely 
small.  Most  of  the  warmth  produced  goes 
up  the  chimney,  with  a  large  quantity  of 
air  from  the  room.  This  air  is  replaced 
by  cold  air  drawn  in  through  the  cracks 
in  the  windward  side  of  the  house.  Such 
a  method  of  ventilating  is  altogether  too 
expensive  and  wasteful.  A  stove  would 
be  far  more  economical,  and  to-day  econ- 
omy is  the  first  consideration. 


Upholstered  parts  coritain  horsehair,  wool  and  other 
valuable    material    which    may    be   used  again 
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Deep-Sea  Fish  with  Lanterns 

Some  fish  carry  their  own  power  plants,  searchlights, 
lenses  and  dimmers  as  if  they  were  living  automobiles 

By  Dr.  E.  Bade 

Illustrations  by  the  Author,  supplied  by  Courtesy 
of   American    Museum    of   Natural  History 


DEEP-SEA  fish  have  been  strangely 
influenced  by  that  total  darkness 
in  which  they  live.    Their  eyes 
have  lost  their  responsiveness  to  light  and 

are  therefore   

practically 
sightless. 
These  blind 
fish  are  the  in- 
habitants of 
those  profound 
depths  into 
which  not  even 
an  infinitesimal 
ray  of  light  can 
penetrate.  In 
fact  the  fish 
must  live  in 
perpetual  dark- 
ness. The  eyes 
of  some  deep- 
sea  fish  are 
tiny;  the  eyes 


Two  small  varieties,  commonly  called 
"lantern  fish,"  inhabit  the  Malay  archi- 
pelago about  the  Banda  Islands.  A 
third  variety  has  recently  been  discovered 

near  Jamaica. 


K\  These  three 
forms  are  the 
only  ones  upon 
whom  the  ac- 
tion of  the 
organ  of  light 
can  be  o 
served  under 
normal  condi- 
ti  o  n  s .  The 
large,  luminous 
organ,  situated 
just  below  the 
eye,  emits  a 
greenish  -  white 
light,  which  is 
not  steady  but 
which  flickers 

of  others  are  very  large  and  round,  as  if    rhythmically.    By  pushing  or  pulling  a 


Some  deep-  sea  fish  are  equipped  with  headlights 
which  look  very  much  like  those  on  an  automobile 


a 


they  would  catch  some  faint  ray  which 
may  by  some  chance  have  penetrated 
these  depths.    But   the   most  peculiar 
thing  about  the  deep-sea  fish  is  that  ap- 
proximately one  fifth  of 
them    have  developed 
some  kind  of  a  luminous 
organ,  carried  on  this  or 
that  part  of  the  body. 
Yes,   even    the  whole 
body  of  some  of  the  fish 
is    illuminated,  giving 
oflf  to  the  surrounding 
water  a  faint  iridescence 
as  they  glide  along. 


skin  over  this  organ  the  fish  prevents  all 
rays  from  escaping  outward. 

The  light-organs  of  deep-sea  fish  are 
similar  in  structure.    They  were  in  all 


It's  Deep  Where  They 
Live 

Such  lights  are  found 
not  only  on  deep-sea 
fish,  but  on  some  varie- 
ties that  live  in  well- 
lighted  parts  of  the 
ocean    as  well. 


//// 


Other  deep-sea  fish  have  their  bulbs,  resembling  portable 
electric  lamps,  attached  to  the  tip  of  a  long,  movable  stem 
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probability  developed  in  zones 
of  semi-darkness. 

Glands  Furnish  Light 

It  makes  no  difference  where 
these  lamps  may  be  found  or  on 
what  part  of  the  body  they  may 
be    carried.    All    are  evolved 
from  glands.    In  its  simplest 
form  the  gland  is  a  sack,  the 
walls  of  which  give  off  a  lumin- 
ous substance  which  is  ignited 
when  it  comes  in  contact  with 
the  water.    The  action  is  there- 
fore chemical.    On  the  other 
hand,  some  fish  have  an  inclosed 
organ  which  is  lighted  up  within 
the  body.    The  construction  of 
the  organ  is  very  complicated. 
First,  there  is  a  covering  which 
prevents  the  light  from  entering 
the  body.    In  front  of  this  is  a 
silvered  or  brightly  colored  re- 
flector which  acts  as  a  search- 
light, in  that  it  tends  to  throw 
the  light  outward.    Often  there 
is  a  lens  present  to  concentrate 
the  light,  thus  making  it  seem 
much  brighter.    Besides  all  this, 
many  fish  have  dimmers  which 
can  be  used  at  will,  so  that  they 
can  prevent  light  from  escaping 
outward. 

They  Look  Like  Moving  Signs 

In  addition  to  the  principal  organ  of 
light,  many  deep-sea  fish  have  minor  ones, 
often  arranged  symmetrically,  forming 
many  beautiful  patterns  which  emit  a 


This  fish  is  decorated  along  its  whole  length  with  lamps,  which 
flash  and  dim  like  an  electric  sign  which  hids  for  tiotuc 


A  fish  with  fish  "lamps"  beneath  the  eyes.  These  eyes 
are  large  and  round,  but  apparently  almost  sightless 


varied  colored  light.  The  purpose  of 
these  is  in  all  probability  to  distinguish 
one  variety  of  fish  from  another  and 
male  from  female.  But  the  use  of  those 
organs  of  liKht  which  have  reflectors,  len- 
ses and  dimmers,  can  only  be  conjectured. 

Some  are,  undoubtedly, 
real  lanterns  used  to 
illuminate  dark  sur- 
roundings;others,  which 
are  attached  to  the  tip 
of  a  long,  movable  stem, 
and  carried  not  at  all 
unlike  an  electric  bulb, 
may  be  used  as  decoys 
to  lure  in  unwary  prey; 
other  organs  again  are 
of  a  protective  nature, 
lighting  up  when  the 
fish  is  attacked.  All 
these  organs  emit  a  per- 
fectly cold  light — some- 
thing that  man  has  not 
yet  invented. 
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Housekeeping  Made  Easy 


Novel  twinc- 
ball  holder 
made  of 
wood .  The 
muff,  of  course, 
is   the  ball 


Fluaher  which  comiects  the 
faucet  and  sink  opening  to 
force  out  obstructions  in  drain 


A  pencil-case  which  will 
please  the  children.  When 
dosed,  it  looks  like  a  book, 
and  it  can  be  convcxuently 
carried  to  and  from  acfaool 


A  locking  device 
that  holds  the  win- 
dow-sash wherever 
it  is  set.  It  keeps 
out  burglars  or 
lets  in  sufficient  air 


At  right:  A  kitchen 
cabinet  with  a  large 
flour  bin  which  can 
be  lowered  and 
raised  automatically 


Ornamental 
e  can 
aotrM  it 


guard  for  a 
It  hides  the 
is  dog-proof 


J 


A  catch -drip 
for  the  radia- 
tor vent.  It 
also  humidi- 
fies the  rooms 


Builtm  telephone 
closet.  Keeps  out 
dust  and  saves  space 
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An  ornamental  cover  fisr 
a  drinking  glass  which  is 
used  in  the  guest-room 


Dig 


Housekeeping  Made  Easy 


Nev  feed-throush  twitch  which 
caa  be  attached  to  the  flexible 
cord  of  an  electric  iron  or 
ocbcr  small  electrical  apparatus  t 


A  play -yard  that  provides  ample 
room  for  the  baby.  It  can  be 
folded  away  in  a  small  space 


Alarm  for  the 
h  o  t  -  w  a  t  e  r 
boiler.  A  bell 
rings  when  the 
temperature 
reaches  the 
desired  heat 


This  new  ce- 
dar chiffonier 
replaces  the 
old  fashioned 
cedar  chest 


Below:  A  rotating 
cutter  for  fruit  and 
vegetables.  It 
slices  them  evenly 


Furnace  iishes 
arc  pushed  in- 
to ;i  can  at  the 
hock  of  llic  jut 


5jcKH  cover 


With  this  adjusta- 
ble CMtor  a  table 
cannot  possibly  tip 


Folduij;  bed  on  a 
narrow  trurk  fits 
into  a  small  closet 


Concrete  pit 
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What  About  Potash? 


Talk  about  coal!  Why,  potash  costs 
$450  a  ton  and  hard  to  get  at  that 


THE  farmers  of  the  United  States  and 
of  other  countries  are  dependent  on 
Germany  for  cheap  potash.  Ger- 
many's famous  potash  beds  are  unique. 
These  salt  beds  constitute  an  important 
geologic  formation,  for  there  are  no  other 
similar  deposits  in  all  the  earth,  and 
potash  is  indispensable  to  agriculture  and 
industry. 

In  1913,  the  year  before  the  war,  these 
mines  produced  close  to  12,000,000  tons 
of  crude  potash  salts,  an  amount  sufficient 
to  build  a  pyramid  nearly  twice  the  size 
of  the  famous  pyramid  of  Cheops.  At 
that  time,  this  industry  employed  2,200 
officers  .and  40,000  laborers.  It  used 
1,600  boilers,  running  2,200  steam  engines 
and  developing  220,000  horse-power.  The 
average  daily  output  was  3,670  carloads 


Sum  ^  '. 


of  10  tons  each.  A  fleet  of  258  ships,  each 
carrying  4,000  tons,  was  required  to 
transport  the  1,032,127  tons  of  potash 
salts  used  in  the  United  States  in  1913. 

The  greatest  chemical  need  of  this 
country  today  is  for  potash.  Besides 
being  indispensable  to  growing  crops,  it 
has  a  multitude  of  uses  in  the  arts  and 
industries.  It  is  essential  to  the  manu- 
facture of  munitions,  glass,  matches, 
baking-powders,  drugs,  dye-stuffs,  soap, 
antiseptics,  and  many  other  articles. 
Potash  salts  are  used  in  the  purification 
of  water  for  municipal  and  industrial 
uses,  in  the  metallurgy  of  gold,  electro- 
plating, processes  of  refrigeration  and  the 
commercial  production  of  hydrogen  for 
the  inflation  of  balloons  and  Zeppelins. 
Photographers  use  it,  so  do  painters, 
bleachers,  weavers,  dyers,  paper  makers, 
chemists,  and  many  other  artisans.  With- 
out caustic  potash,  Edison's 
famous  storage  cell  would  be 
impossible. 

The  known  sources  of  potash 
in  this  country  are  pitifully 
small  in  comparison  with  the 
needs.  The  total  of  the  much 
heralded  supply  in  Searles  Lake, 
California,  will  not  exceed  the 
output  of  the  German  mines 


All  the  comforts  of 
home  I  Eating  lunch 
far  underground  in 
a  potash  mine  some- 
where in  Germany 


Hard  at  work.  Ger- 
many's  potash 
mines  produce 
annually  twelve 
million  tons  of 
-rude  ore,  40' t  pure 
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for  a  single  year.  Besides,  the  water  of 
this  lake  contains,  in  solution,  borax  as 
well  as  potash,  and  the  separation  of  the 
two  salts  is  not  simple.  Borax,  being 
alkaline,  renders  potash  objectionable  to 
agriculture  and  useless  in  industries. 
There  are  a  few  other  sources  of  potash. 
Sea-kelp  yields  a  small  amount;  the  alun- 
ite  deposits  in  Utah  contain  potash  salts 
of  alumina,  but  no  soluble  potash;  the 
cement  works  are  producing  a  little; 
some  is  contained  in  the  refuse  from  the 
beet  sugar  refineries;  but  outside  of 
Germany,  the  total  annual  output  of 
potash  is  not  over  50,000  tons  as  against 
12,000,000  tons  of  the  crude  ore  running 
from  30  to  40  per  cent,  of  pure  potash, 
produced  in  Germany  each  year.  Since 
the  embargo  of  January,  1915,  the  price 
of  potash  has  risen  from  $30  per  ton  to 
$450  for  the  same  amount. 


A  Gasoline  Engine  Used  to  Load 
Sugar  Cane 

THE  old  problem  of  handling  a  large 
sugar-cane  crop  soon  after  it  has 
been  cut,  and  before  the  cane  dries  and 
its  sugar  evaporates,  has  been  well  solved 
on  a  Louisiana  plantation.  A  gasoline 
engine  power  outfit  is  utilized  for  this 
work  and  does  it  at  a  fraction  of  the  cost 
of  man  labor,  and  more  quickly. 

Suitable  grabs  and  hoists  pick  up  the 
cane  from  the  small  heaps  into  which  the 
cutters  have  dropped  it,  and  swing  it  over 
to  be  tripped  ofif  into  a  wagon  box.  The 

wagons  are  

provided 
with  slings  to 
unload  the  cane 
at  the  mill 
or  at  the 
field  railway 
by  the  use  of 
power  hoists. 
Power  machin- 
ery is  much 
slower  to  in- 
vade the  agri- 
cultural re- 
gions of  the 

South  than  it  has  been  in  the  North. 
But  the  waste  and  inefficiency  of  hand 
methods  must  give  way  before  the  present 
need  for  rapid  harvests. 


Suitable  hoists  lift  the 
small  heaps  and  swing 


If  it  weren't  for  these  boards  the  horses  would  sink 
into  the  peat  quagmires  of  southern  California 

Mount  Horses  on  Boards.  Then  they 
Can't  Sink  Into  the  Mud 

OUT  in  the  fertile  peat  fields  of  south- 
ern California,  the  heavy  draft-horse 
would  be  useless  for  plowing  and  culti- 
vating, but  for  a  wooden  shoe,  which  was 
invented  by  some  ingenious  rancher,  and 
which  can  be  quickly  clamped  on  the 
horses'  hoofs.  With  his  wooden  shoes, 
the  horse  can  walk  safely  on  a  surface  of 

peat  that  quiv- 
ers like  jelly 
with  his  weight. 

The  shoes 
must  be  ad- 
justed to  suit 
the  habit  of 
the  horse.  If 
he  has  a  ten- 
dency to  knock 
his  feet  to- 
gether, they 
must  be 
trimmed  off 
on  the  sides, 
although  it  b  obviously  best  to  have  them 
as  wide  as  possible.  They  are  clamped 
on  by  means  of  small  iron  rods,  curved  to 
fit  the  hoof. 


fresh  sugar  cane  from  the 
it  into  the  waiting  wagon 
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Let  'Em  Come— This  Outpost  Will 
Account  for  Itself 

IT  is  innocent-looking  country,  isn't  it — 
that  shown  in  the  illustration  on  the 
right?  Might 
be  New  Jersey 
flats,  or  a  sec- 
tion of  North- 
ern Indiana,  or 
a  piece  of  Mid- 
dle-western 
prairie.  Yet  a 
few  hundred 
yards  off  to- 
ward the  hori- 
zon are  the 
enemy  lines, 
and  the  Ger- 
mans are  in 
them.  The 
country  isn't  as 
benevolent- 
looking  or  as 

seems.  Such  outposts  as  this  may  soon 
be  occupied  by  our  boys  in  great  number. 
Because  the  country  is  flat,  a  machine  gun 
is  efl"ective  over  a  wide  area. 


Kn<l<  I  mnii  llc*rbiTt 

A  French  outpost  close  to  the  German  lines. 
Mud-  soaked   sandbags  form   the  low  parapet 


the  button,  this  electromagnet  pulls  down 
a  lever.  The  lever  winds  up  a  coil  spring. 
The  coil  spring  runs  a  clockwork.  The 
clockwork  runs  until  the  spring  is  un- 
wound again,  meanwhile  permitting  the 

lever  slowly  to 
move  back  to 
its  old  posi- 
tion. This 
takes  about 
three  minutes, 
and  during 
that  interval 
a  switch, 
mounted  at  the 
lower  end  of 
the  lever,  has 
been  "o  n." 
This  switch 
caused  the  elec- 
tric lights  to 
light,  and  the 
three-minute 


calm  and  peaceful  as  it    interval  they  stay  lit  is  sufllicient  for  the 

roomer  to  get  upstairs  or  wherever  else  he 
is  going.  Simple,  isn't  it?  The  land- 
lady knows  that  the  roomer  will  have  to 
get  up  at  three-minute  intervals  and 
punch  that  switch  if  the  hall  light  stays 
lighted  permanently.  Th"<  is  unlikely. 
Therefore  she  rests  in  peace. 

The  contrivance  may 
may  be  applied  equal- 
ly well  to  attic  or  base- 
ment lights.  Forgetting 
to  turn  these  off  is  a  com- 
mon habit  and  a  machine 
that  will  do  it  automati- 
cally saves  on  the  month- 
ly lighting  bill.  Closets 
and  storerooms  also  need 
the  device. 


Weep  No  More,  Landladies.  The 
Light- Wasting  Roomer  Is  Checked 

THE  reason  land- 
ladies are  wary 
about  having  lights 
in  the  halls  is,  of 
course,  that  it  costs 
money  to  burn  lights. 
Now  John  H.  Jor- 
dan, of  Scranton, 
Pa.,  would  come  to 
the  rescue.  Land- 
ladies need  worry  no 
longer  about  what 
the  meter  is  doing. 
Moreover  roomers 
may  have  light  any 
time  they  want  it. 

The  how  of  his 
plan  is  this.  The 
contrivance  consists 
in  part  of  an  electro- 
magnet connected  in 
series  v\ith  a  push- 
button lamp-switch. 
When  the  roomer 
coq;^^''  ill  and  pushes 


1 


No  longer  need  the  roomer  come 
in'and  fumble  for  the  socket  this 
way.  He  simply  pushes  a  but- 
ton in  the  wall.  The  lamp  is 
lighted  for  just  three  minutes. 
The  push  button  energizes  the 
solenoid.  It  pulls  down  the 
core,  winding  the  spring,  closing 
the  lamp  circuit.   It  later  opens 
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Fighting  Off  Aviators  with  Shotguns 


The  sawed -off  shotgun  of  the  under 
world  is  gaining  laurels  in  a  new  field 


T  TNCLE  SAM  has  decided  that  the    of  weight,  to  the  sort  running  only  nine  to 


I  J  shotgun  is,  under  some  conditions, 
as  deadly  as  the  machine  gun,  and 
his  Chief  Signal  Officer  has  ordered  that 
instruction  in  the  use  of  the  shotgun  be 
given  at  ever>'  one 
of  the  sixteen  avia- 
tion schools  now 
running,  or  about 
to  be  established. 

When  war 
started,  the  avia- 
tor used  to  go  up 
merely  to  scout. 
He  took  along  a 
rifle  and  a  revolver 
or  automatic  pis- 
tol. But  he  could 
do  no  harm  with 
such  weapons  in 
an  aerial  combat. 

Then  came  the 
light  machine  gun, 
and  the  start  of 
real  aerial  warfare. 
Now  the  air  fight 
is  merely  part  of 
the  game,  nor  is 
the  report  of  the 
week's  doings  com- 
plete without  men- 
tion of  the  fact 
that  the  side  mak- 
ing the  report  lost 
three  planes  and  the  other  fellows  thirty. 

Also,  there  is  the  fast  increasing  use  of 
the  plane  in  sudden  swoops  over  the 
enemy  trenches;  the  machines,  although 
they  fly  low,  travel  so  fast  that  they  can- 
not be  hit  with  any  certainty.  Here,  at 
short  range,  the  five  shots  from  the  auto- 
matic shotgun  would  prove  more  efficient 
than  charges  from  the  machine  gun,  because 
the  machine  gun  fire  is  concentrated 
while  the  buckshot  scatters.  And  of 
course,  there  is  also  the  use  of  the  shotgun 
against  the  opposing  plane  at  close 
quarters,  where  the  action  is  too  fast  for 
swinging  the  machine  gun  to  bear. 

Buckshot  varies  in  size  from  the  tiny 
pellet  running  twenty-seven  to  the  ounce 


What  a  Shotgun  Will  Do 

At  ninety  feet  all  but  one  of  the  ir-IU-is  I>unc1icd 
themselves  well  into  the  midriff  M-ction  of  a  man-«izi- 
figure  fired  at.  At  one  hunilrnl  and  fifty  fi-rt.  .wim 
out  of  the  twelve  hit  the  figure.  .\t  ihret-  hutidr«-d  I»ti 
one  shot  mi,<wed  the  figure,  two  other  *li'>ts  put  two 
pellets  (Mch  into  tlir  figure,  wliicli  \-<  a  disabling  blow. 


the  ounce.    Usually  but  an  ounce  of  shot 
is  loaded  for  the  12-bore  gun,  and  the 
powder  charge  is  three  and  a  fourth  drams. 
For  use  against  men  at  short  range — less 

than  fifty  yards — 
the  small  size 
would  be  in- 
dicated. While  it 
might  not  prove 
fatal  in  most  in- 
stances, a  few  loads 
of  this  sort  of  pill 
would  put  the  re- 
cipients in  the 
hospital. 

Number  One 
Buck  is  just  the 
size  of  the  army 
bullet,  .30  inch 
across,  and  weighs 
forty  grains  per 
pellet.  Twelve 
pellets  make  an 
ounce  and  there- 
fore the  load. 

The  big,  single, 
round  bullet  used 
in  shotguns  is  an- 
other sort  of  mis- 
sile that  might  well 
prove  efficient  in 
the  hands  of  our 
aviators.  Nothing 
shot  out  of  a  military  rifle  -outside  of  the 
rifle  grenade— gives  the  tremendous  shock 
and  blow  of  the  big  .70  calibre,  five 
hundred  grain,  round  lead  bullet  that  is 
used  in  the  12-gage  shotgun.  More 
than  twice  the  size  of  the  service  rifle 
.30  calibre  bullet,  more  than  three  times 
as  heavy,  and  with  a  tendency  to  flatten 
out  and  hit  still  harder,  the  single  ball  for 
the  shotgun,  while  not  high  in  accuracy, 
is  capable  of  knocking  a  man  flat  on  his 
back  if  it  hits  him  fairly.  Five  such  huge 
pills,  slung  rapidly  into  an  opposing  air- 
craft, at  a  range  of  one  hundred  yards  or 
less,  would  be  like  throwing  five  half* 
bricks  into  the  machine  with  the  velocity 
a  half-brick  never  attained  in  this  world. 
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A  party  which  was  persuaded  to  go  joy-riding 
a  coal  mine  in  a  Ford.    The  trip  was  a  great 

What  Won*t  a  Ford  Do  If 
Properly  Coaxed  ? 

THE  Ford's  latest  performance  is 
turning  mole  and  going  grubbing  in  a 
coal  mine.  Dr.  David  Roy  Nelson  was  the 
pioneer  who  coaxed  his  car  into  the  Mon- 
arch Mine,  at  Monarch,  Wyoming,  and 
then  had  it  photographed  standing  in 
the  "Great  Black  Way." 

When  Your  Clothes 
Catch  Fire 

KEKNLY  realizing  and 
sympathizing  with 
the  world-wide  demand  for 
some  really  efficient  but 
simple  fire-extinguishing 
apparatus  which 
can  be  placed 
within  reach  of 
people  who  care- 
lessly allow  their 
clothing  to  co; 
in  contact  v 
f  1  a  P  '  '  ■     T  :i  • 
0'L< 
dev; 


through 
success 


testimonials  from  highly  satisfied 
and  more  or  less  scorched  custo- 
mers. 

The  apparatus  consists  of 
three  hollow  perforated  rings, 
connected  by  means  of  a  flexible 
hose  to  a  convenient  kitchen 
faucet.  To  the  smaller  ring  is 
fastened  an  asbestos  curtain  or 
garment  and  hood  which  is  in- 
tended to  envelop  the  body. 
The  entire  apparatus  is  collap- 
sible, and  when  not  in  use  is 
stored  away  in  a  cabinet  fast- 
ened to  the  kitchen  wall. 

Here  is  the  advice  that  Mr. 
O'Loughlin  would  have  you  fol- 
low when  your  clothes  catch  fire: 
Go  at  once  to  the  extinguisher 
cabinet.  Pay  no  attention  to 
your  burning  garment.  In  fact 
let  it  burn  with  impunity.  If  you  have 
time,  sneer  at  the  flames  in  contempt! 
Press  the  release  button  of  the  cabinet. 
The  doors  open.  Remove  the  perforated 
rings.  This  automatically  starts  the 
flow  of  water.  Place  the  large  ring  on  the 
floor  with  its  perforations  facing  upward. 
This  is  very  important.  Stand  yourself 
in  the  center  of  the  ring.  Whatever  the 
flames  have  been  doing  in  the  meantime 
does  not  matter.  This  in- 
vention is  not  concerned 
with  the  action  of  fire,  but 
only  with  the  method  of 
extinguishing  it.  It  is  im- 
portant to  keep  your  mind 
on  the  task  at  hand; 
otherwise  you  may  find  it 
necessary  to  allow  the  fire 
to  burn 

Perforations      itself  OUt, 

which 
would 
not  be 
quite  as 
enjoy- 
able  as 
bathing 
it  out. 
The  smaller  ring  to  which 
is  attached  the  hood  and 
cloak  is  thrust  over  the 
head  and  to  rests  on  the 
shoulders.   The  cloak  now 
unfurls    and    drops  over 
ct        the  ring  on  the  floor. 
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Selecting  Men  Made  Easy 


Here  is  a  self-thinking  file  that 
picks  those  wanted  automatically 

THE  experience  of  England  and  France 
early  in  the  war  clearly  proved  the 
importance  of 
keeping  a  detailed 
and  intelligently 
indexed  record  of 
ever>'  man  in  the 
army   and  navy 
and  their  auxiliary 
branches.    It  also 
showed  the  need 
of  a  system  that 
would  make  the 
grouping   of  the 
men,  according  to 
certain  qualifica- 
lions,  a  simple, 
possibly  automatic, 
process. 

Such  a  system 
is  offered  by  a  file  called  the  Findex. 
which  promises  to  save  the  American 
government  from  the  difficulties  experi- 
enced by  her  allies.    The  device  consists 
of  a  file  case  containing  rectangular  index 
cards.    These  cards  have  a  space  for  the 
name  of  the  soldier  at  the  top,  while  m  the 
lower  part  there  is  a  system  of  round 
holes,  arranged  in  horizontal  and  vertical 
rows.    Each  hole  represents  some  partic- 
ular information  concerning  the  subject  of 


: 


Tlie  file  case  dofs 
not  differ  tn  ap- 
pearance from  the 
ordinary  kind 


Above  i!i  shown 
the  front  of  the 
flic  case  with  the 
rods  inserted  for 
m.iking  a  selection 


This  U  a  reproduction  of  an  index  card.  Each  hole 
rtJpre^mtsTdetail  of  information  about  some  soldier 
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the  card,  which  it  may  be  desirable  to  put 
on  record.  The  items  represented  by 
such  holes  include  for  instance  the 
nrevious  civilian  occupation,  mihtary  ex- 
perience, knowledge  of  languages  or  ex- 
pertness  in  some  profession  or  trade. 
To  indicate  that  the  subject  of  the  card 
possesses  a  certain  qualification,  the  space 
between  the  holes  corresponding  with  the 
respective  index  number  is  punched  out, 
thus  making  an  oblong  slot. 

Suppose  that  the  Gov- 
ernment  wanted  to  select  a 
corps  of  railroad  engineers. 
A  clerk  inserts  five  rods 
through  holes  in  the  front 
of  the  case,  numbered  to 
correspond  with  the  holes 
in  the  cards,  indicating  the 
particular  qualification.^ 
desired.    Then  the  whole 
file,  case  and  all.  is  turned 
upside  down  on  the  table. 
All  of  the  cards  not  having 
the  slots  to  indicate  the 
possession  of  the  required 
qualification  by  the  sub- 
ject of  the  card  will  be 
held  in  place,  while  the 
slotted    cards   will  drop 
down  and  can  quickly  be 
removed  from  the  file. 
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This  modern  subma- 
rine has  a  disappear- 
ing gun  which  folds 
away  below  deck 

A  Gun  Which  Will 
Lie  Down 


THE  submarine  has 
been  a  defensive 
weapon  in  most  navies. 
Apparently  the  Germans 
were  the  first  to  realize 
that  it  had  offensive  possibilities.  We 
found  a  patent  the  other  day  applied  for 
in  the  United  States,  by  Julius  Becker,  an 
employee  of  the  Krupps.  It  proves  our 
point. 

It  i^  interesting  to  note  that  the  patent 
was  applied  for  in  1909,  showing  that 
even  then  Germany  was  awake  to  the 
uses  of  the  submarine  as  an  offensive 
weapon. 

A  hoUowed-out  compartment  on  the 
deck  of  the  boat  receives  the  gun.  The 
gun  barrel  is  mounted  on  a  pivot  fork, 
turned  toward  the  muzzle,  so  that  when 
not  in  use,  the  gun  can  be  folded  down 
horizontally.  The  pivot  support  also 
folds  down,  coming  either  over  or  under 
the  barrel  of  the  gun.  _JSB||B||H||||ty>le 
rods,  wh 
support  • 

A  p'l" 
to  til 
ov. 


Pivot 
Submarine  deck-^ 


 iir:\..i^QJ^Ji2iJZni> 

^Gun  folded 
under  deck 


Detail  showing  how 
neatly  and  compactly 
the  gun  and  its  support 
are  packed  under  deck 

little  of  the  limited  space 
on  a  submarine,  and  thus 
low-lying  and  protected 
by  a  water-proof  cover,  it 
offers  no  resistance  to  the 
submerged  travel  of  the 
boat.  In  other  words, 
Becker  boldly  attacked 
the  problem  of  arming  a  submarine  with  a 
weapon  which  could  be  raised  or  lowered 
at  will,  as  the  vessel  came  to  the  surface 
or  submerged. 


Magnetized  Birds?    Another  Expla- 
nation of  Accurate  Migratory  Flight 

ONE  of  the  many  explanations  that 
have  been  offered  to  account  for 
the  fact  that  migrating  birds  are  able  to 
find  their  way  by  night  and  in  cloudy  or 
foggy  weather  is  that  they  are  sensitive,  in 
some    way,  to    currents    of  terrestrial 
magnetism,   and   therefore  direct  their 
flight  by  the  magnetic  meridians.  This 
suggestion  was  put  forth  by  M.  A.  Thau- 
zic  s,  a  French  pigeon-fancier,  who  declares 
that  carrier-pigeons  make  poor  flights 
'  iring  the  occurrence  of  magnetic  storms. 
aKso  asserts  that  the  general  use  of 
reless  telegraphy  has  diminished  the 
lability  of  these  birds  to  a  surprising 
•  A  lent. 

:ig,  invention  form  a  kind  of  guild.  We 
Ot  the  POPULAR  SCIENCE  MONTHLY  is 
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Don't  Throw  Away  Waste 
Paper.    Bale  It! 

EVERY  household,  every 
school,  store  or  public 
building  is  everlastingly  con- 
fronted with  the  problem  of  how 
t>est  to  dispose  of  the  accumula- 
tions of  waste  paper,  newspapers, 
paper  bags  and  wrapping  paper. 
To  destroy  paper  stock  is  a  great 
waste  of  money  as  the  price  of 
paper  is  extremely  high. 

William  J.  Palm,  of  Minne- 
apolis, has  invented  and  placpd 
up>on  the  market  a  simple  con- 
trivance which  offers  an  inexpen- 
sive and  adequate  solution  of  the 
waste  paper  problem.    The  in- 
vention consists  of  a  stout  box, 
open  at  the   top  and   with  a 
hinged  front.    The  back  and  the 
movable  front  of  the  box  have 
each,  on  the  inside,  two  ratchet 
bands  into   which   engage  the 
pawls    of    the    sliding  press- 
plate.    The  paper  is  deposited  in 
the  box  which  rests  on  strong 
swivel-rollers  and  is  pressed  down 
by  the  top    plate.    When  the 
compact    bale    of    paper  thus 
formed  has  reached 
I  he  desired  size,  the 
front  of  the  box  is 
let  down   and  the 
top  plate  removed, 
'.vhich  facilitates  the 
t>ing  up  and  removal 
of  the  bale. 

A  baling  contrivance 
which  will  enable  you 
to  Bave  waste  paper 
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The  thermometer  registers  ten  below  zero. 
But  they  take  their  dip  just  the  same — Br-r  r! 

The   Human  Polar  Bears.  They 
Bathe  in  Icy  Water— Br-r-r. 

DURING  the  bathing  season  many 
thousands  enjoy  the  cooling  surf 
at  Coney  Island  every  day,  but  when  the 
winter  brings  zero  temperature  and  icy 
blasts  from  the  north,  and  big  ice  stalac- 
tites form  on  the  piers  and  on  the  lower 
side  of  the  board-walk.  Coney  is  almost 
deserted.  Only  a  small  group  of  hardy 
men,  who  fittingly  call  themselves  Polar 
Bears,  remain  true  to  Father  Atlantic  and 
daily  disport  themselves,  clad  in  their 
bathing  suits,  upon  the  icy  beach  and 
amid  the  floating  ice  in  the  ocean. 

The  accompanying  picture  was  taken  at 
Coney  Island  on  one  of  the  coldest  days  of 
the  winter.  The  thermometer  registered 
ten  below  zero  and  the  photographer  was 
nearly  frozen  while  taking  the  picture. 
Well,  after  all  it  is  but  a  matter  of  consti- 
tution, inclination  and  habit.  The  Polar 
Bears  really  seem  to  enjoy  their  icy 
winter  bathing. 
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Learning  to  Duel  in  the  Sky 


How  the  towed  target  balloon  is  used  in  machine-gun  practice 
By  Lieutenant  Henrj-  A.  Bruno 

Late  Imperial  Royal  Flying  Corps.  Canada 


A FEW  weeks  after  America  entered 
the  war  plans  were  made  for  the 
immediate  training  of  thousands  of 
air-fighters.  Some  of  the  best  army  men 
in  the  United  States  service  were  sent  to 
Canada  to  find  out  something  about  the 
science  of  training  men  for  aerial  warfare. 

The  largest  aerial  gunnery  school  in 
Canada  is  the  one  at  the  Royal  Flying 
Corps  Headquarters,  Camp  Borden,  On- 
tario. To-day  there  are  several  gunnery 
schools  in  this  country  modeled  after 
Camp  Borden,  and  the  methods  used  in 
the  United  States  are  slight  improve- 
ments over  those  adopted  by  Canada. 

It  is  at  the  ground  school  that  the 
prospective  air-fighter  first  makes  the  ac- 
quaintance of  a  machine-gun.  In  order 
to  graduate  from  the  machine-gun  di- 
vision of  the  ground  school  he  must  be 
able  to  take  down  and  assemble  both  the 
Lewis  and  Vickers  guns 

Firing,  uith  trench  machine-guns,  at 
large  targets  placed  in  gun-pits,  is  the  first 
actual  firing 
done   by  the 
pupils. 

After  receiv- 
ing Q.  V,  G. 
("Qualified 
Very  Good") 
on  this  ground 
gun  work,  the 


Drvm  ii\  poiiliOft 
fof  firmg 
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SKield  to  piexrA 
bullets  )larcingo(f 


loaded  (trgn\» 
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pilot  takes  his  first  actual  lesson  in  aerial 
gunnery.  A  standard  Curtis,  two  seater, 
ninety  horsepower  training  biplane  is 
used,  altered  so  as  to  allow  a  gun  to  be 
fitted.  The  target,  a  square  of  white  can- 
vas bearing  a  reproduction  of  the  German 
iron  cross  in  the  center,  is  laid  out  on  the 
ground.  Two  signal  flags  are  raised  to 
warn  the  curious  away. 

You  climb  into  the  plane,  and  strap 
yourself  tightly  in  your  seat.  As  the  gun 
(an  eighteen-pound  Lewis)  will  move  up 
and  down  only  about  ten  inches,  the  only 
way  to  get  a  shot  at  the  target  is  to  have 
the  pilot  shut  off  his  motor  and  dive  nose 
first  to  within  a  few  feet  of  it.  Then  you 
grind  out  your  shots  and  swoop  up  again. 
If  your  pilot  doesn't  open  up  his  motor 
and  swoop  up  in  time,  you  crash.  If  you 
fire  at  too  long  a  range  the  instructor  ^ill 
call  your  attention  in  no  gentle  way.  If 
your  pilot  shows  fear  in  not  getting  close 
enough  to  the  target,  both  of  you  will  get 
a  worse  reprimand  than  if  you  were  to 

smash  several 
machines. 

About  a  week 
later  you  will  be 
ready  for  ad- 
vanced air  prac- 
tice. This  time 
the  target  is  & 
pear-shaped 


The  target,  fifty  feet  from  the  gun,  consists  of 
white  canvas  with  black  squares  painted  on  it 
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Appearance  of  the  target,  at  which  the  flyer 
directs  his  fire,  as  his  aeroplane  dives  down 




Wget  orv  ground 


I>iagrani  showing  the  line  of  flight  in  practict 
and  marking  tlie  proper  position  for 
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How  Dueling  in  the  Air  Is  Taught 


TOWINO 


WALLOON  TARCitT 


balloon  which  bears  the  Iron  Cross  or 
some  other  conspicuous  sign  and  which  is 
lowed  by  another  airplane.  Your  pilot 
waits  until  his  plane  has  reached  three 
thousand  feet.  Then,  after  a  final  exam- 
ination of  your  gun  and  ammunition  drums, 
you  signal  "O.  K."  and  the  chase  begins. 

Your  pilot  has  maneuvered  the  plane 
so  that  you  will  pass  under  the  other  ma- 
chine towing  the  target  in  the  opposite 
direction.  Nearer  and  nearer  it  comes, 
with  the  target  flying  on  behind  at  the 
end  of  the  long  towline.  With  a  roar  the 
plane  passes  overhead.  Into  action  you 
go — finger  pressing  the  trigger  and  both 
arms  holding  the  bucking  ringsight  on  the 
target.  In  a  few  seconds  it  is  all  over. 
Vou  look  behind  you  and  see  the  other 


plane  flying  serenely  away.  The  target 
b  undamaged.  You  have  wasted  a  drum- 
ful  of  cartridges  on  the  empty  air.  "Rot- 
ten," you  say  to  yourself.  Obedient  to 
the  control  of  your  pilot  the  plane  goes 
over  in  a  loop.  You  come  out  of  it 
pointed  in  the  right  direction  and  are  off 


again  after  the  elusive  target.  This  lime 
you  are  more  careful.  Your  shots  go 
home.  With  the  shattered  targft  flying 
in  the  wind,  the  hunted  plane  .spirals  to 
earth.  A  few  minutes  later  you  are  on 
terra-firma  again,  receiving  a  report  from 
your  instructor  on  your  exploits. 
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Baring  the  Super-Zeppelin^s  Secrets 


What  the  French  found  when  they  examined  the  L-49 
which  fell  into  their  hands  after  an  air  raid  on  England 


Bv  <  all  l)i<'l».sll);u-li 


IT  was  the  oddest  sort  of  an 
accident  that  preserved  the 
L-49  intact  for  French  in- 
spection. She  was  one  of  a 
fleet  of  super-Zeppelins  which 
had  successfully  eluded  the  air- 
planes and  anti-aircraft  guns  of 
Great  Britain,  only  to  come  to 
grief  on  French  soil.  She  lost 
her  way.  Her  gasoline  supply 
exhausted,  she  was  compelled 
to  descend  in  the  heart  of 
France.  True  to  his  duty,  her 
captain  attempted  to  destroy 
her.  He  leveled  the  pistol 
which  was  to  fire  into  her  great  hydrogen- 
filled  envelope  a  flaming  pellet,  when  he 
heard  a  shout: 
"Hands  up!" 

He  looked  around  and  found  himself 
gazing  into  the  muzzle  of  a  shotgun  in  the 
hands  of  Jules  Boiteux,  who  had  been 
out  hunting.  The  crew  had  retired  to  a 
safe  distance  because  of  the  conflagration 
that  would  follow  the  ignition  of  the  gas. 
There  was  nothing  left  for  it  but  to  yield. 
And  so  a  man  with  a  shotgun  captured 
one  of  Germany's  latest  super- 
Zeppelins  and  placed  in  tho 
hands  of  the  French  Govern- 
ment military  information 
most  priceless. 
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One  of  the  control  cars  at- 
tached to  a  supcr-ZeppcIin. 
Its  functions  arc  evident 


How  Fuel  Was  Sacrificed  to 
Carry  Bombs 

Why  was  the  L-19  forced  to 
land?    A  super-Zeppelin  ha.s  a 
radius  of  action  and  a  bomb 
carrying  capacity  far  exceeding 
that  of  any  other  tyjie  of  air- 
craft.   The  experiences 
of  the  war  have  demon- 
strated that  the  drop- 
ping of  a  mere  bomb  or 
two  is  a  futile  proceed- 
ing.    Literally  tons  of 
explosives  must  rain 
down  from  the  sky  to  He  did  it  wi 

justify  the  risks  of  a  little  she 


II 


bombing  expedition.  When  airplanes 
set  out  to  raid  German  towns  they 
travel  in  .scores — a  fashion  inaugurated  by 
the  French.  Only  thus  is  it  possible  to 
deliver  a  telling  blow.  Because  of  its 
enormous  carrying  capacity,  a  super- 
Zeppelin  is  in  many  respects  a  better 
bombing  apparatus  than  a  flock  of  air- 
planes. But  the  L-49  could  not  cany 
tons  of  explosives  from  Oldenburg  to  Lon- 
don without  sacrificing  some  of  her  fuel* 
carrying  capacity.  Her  fuel  load  had  to 
be  reduced  to  an  unsafe  mini- 
mum. 

This  juggling  of  loads  also 
has  its  effect  on  the  maneu- 
vering power  of  a  Zeppelin. 
It  has  been  pointed  out  more 
than  once  in  the  pages  of  the 
I'oi'ULAR  Science  Monthly 
I  hat  a  huge  dirigible  flies  not 
only  as  an  airship  but  also  as  an 

  airplane.    In  other  words,  it  is 

buoyed  up  not  only  by  its  gas, 
but  also  by  the  upward  p 
sure  of  the  air  against  its  eno 
mous  surface.  Indeed,  were  it 
I  not  for  the  pressure  of  the  air 

against  its  thousands  of  square 
feet  of  exposed  area  a  pres- 
sure comparable  in  every  re- 
spect with  that  which  keeps  an 
th  his  airplane  aloft  -the  giant  rigid 

tgun  dirigible  would  be  an  impo 
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Zeppelins  Are  All  Ribs  and  Machinery 


Interior  of  a  Zeppelin  Engine  Car 


Now  that  the  itcreti  of  a  Zeppelm's  structure  are  completely  bared  to  the  Allies,  the  questbn 
anses  whether  it  is  not  aa  difficult  to  succeed  in  running  one  of  the  machine*  as  to  build  it  Ger- 
man officers  say  they  would  not  mind  giving  the  Allies  a  Zeppelin.  They  think  only  Germans 
could  run  it.    The  difficulties  of  getting  the  ships  in  and  out  of  hangars,  arc  very  considerable 

873 

Google- 


374 


Popular  Science  Monthly 


sibility.  It  is  this  air  pressure  which  is 
relied  upon  to  control  the  craft  when  the 
gas  expands  at  great  height  and  is  dis- 
sipated, or  when  it  shrinks  in  volume  in  a 
cold  layer  of 
the  atmo- 
sphere, or 
when  tons  of 
weight  are 
added  by 
dew,  rain, 
snow  or  sleet. 
Moreover, 
descending 
or  ascending 
currents  of 
air  force  the 
ship  up  or 
down,  and 
these  cur- 
rents must 
be  counter- 
acted by  fly- 
ing the  ship 
air  planeo 
style. 


Interior  of  the  commander's  cabin,  L-49.  This  was  the 
directing  head,  and  navigating  center  of  the  big  craft 


All  this  means  that  much  is  expected 
of  the  engines.  The  ship  must  be  driven 
through  the  air  at  high  speed  if  the 
most  is  to  be  made  of  the  airplane 
effect.  Since  so  much  depends  on  mere 
motive  power,  the  L-49  had  been  reduced 
to  a  huge  cylinder  of  gas,  a  few  cars  for 
the  crew,  an  enormous  load  of  bombs, 
and  the  most  powerful  engines  that  air 
can  support. 

Wireless  Signals  from  Germany  Guide 
the  Zeppelins 

The  passenger-carrying  Zeppelins  that 
plied  over  the  Rhine  before  the  war,  had 
luxurious  ciibins.  Fully  three  times  as 
bulky  as  these  ante-bellum  vessels,  the 
I.r-49  was  neverthele^5s  as  bare  of  comforts 
as  a  racing  automobile.  She  had  been 
stripped  of  ever>'thing  not  absolutely 
necessary.  For  instance,  she  had  only 
two  machine  guns;  hence  she  was  prac- 
tically defenseless. 

To  the  necessity  of  greatly  reducing  the 
amount  of  fuel  so  that  an  enormous  quan- 
tity of  bombs  might  be  dropped  on  Eng- 
land, may  bo  attributed  the  capture  of  the 
1^9  on  French  soil.  Just  how  she  lost 
her  way,  it  is  needless  to  explain  here; 
''*^'^bject   is  discussed  in  the  April 


issue  of  the  Popular  Science  Month- 
ly. It  may  be  stated  in  passing, 
however,  that  Zeppelins  are  guided  by 
wireless  signals  sent  from  German  sta- 
tions. The 
capture  of 
the  L-49 
may  be  at- 
t  r  i  b  u  t  e  d 
either  to 
those  un- 
explained 
vagaries  of 
wireless 
with  which 
every  ama- 
teur opera- 
tor is  famil- 
iar,  or  to 
i  n  gen  ious 
radio  decep- 
tion on  the 
part  of  the 
English  or 
French.  Of 
a  fog-bound 
dozen  or  more 


raiding  squadron  of  a 
ships,  two  returned  safely  on  their  regu- 
lar course;  six  lost  their  way,  drifted  tem- 
porarily over  France,  luckily  for  them  un- 
observed, and  succeeded  in  stemming  a 
frigid,  violent  northeasterly  gale  that  had 
sprung  up  enough  to  regain  German  terri- 
tory. The  rest  succumbed  to  attack  and 
came  to  the  end  of  their  supplies  in  a  gale 
which  they  had  had  to  buflFet  with  a 
limited  amount  of  fuel.  Rising  to  an 
altitude  of  16,000  feet  to  escape  shells  and 
pursuing  airplanes,  they  encountered  an 
upper  wind  so  violent  that  they  drifted 


This  is  the  triangular  keel  (part  of  it  at  least) 
from  the  ridge  of  which  fuel  tanks  are 
hung  like  clothes  from  a  wardrobe  pole 
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farther  and  farther  into  France  in  spite  of  dred.    Speed  saves  the  Zeppelin  from 

all  their  fuel-wasting  efforts.    One  vessel  destruction  in  a  gale.    And  speed  has 

had  been  ignited  in  the  air  by  an  anti-  been  obtained  by  trebling  the  size  and  by 

aircraft  battery  into  the  range  of  which  it  applying  the  lessons  learned  in  developing 


had  blundered.  One 
senselessly  kept  on  flee- 
ing until  it  was  liter- 
ally swallowed  up  by 
the  Mediterranean. 
Two  wisely  landed  and 
surrendered.  One  of 
them  was  the  L-49 
which  wa3  so  oddly 
prevented  from  hiding 
its  secret  by  self-de- 
struction ;  the  other 
was  reduced  to  a  mere 
mass  of  wreckage  by 
its  commander.  A 
fifth,  of  uncertain  iden- 
dity,  is  supposed  to 
have  gained  Switzer- 
land (possibly  Fried- 
richshafen)  in  a  dam- 
aged condition. 

An  Immense,  Naked 
Hull  of  Perfect  Form 

•  The  marvelous  prog- 
ress in  design  revealed 
by  the  L-49  is  apparent 
to  anyone  who  is  at  all 
familiar  with  the  evolu- 
tion of  the  Zeppelin. 
Her  perfection   lay  in 


Machine-gun  of  the  commander's 
cabin  of  the  super-Zeppelin  L-49 


the  one-hundred-and- 
thirty-mile-an-hour 
fighting  airplane. 

In  an  airplane,  it  will 
be  remembered,  wires 
and  struts  are  elimin- 
ated wherever  possible; 
they  offer  too  much 
resistance  to  the  wind. 
The  aviator  is  seated 
in  a  beautifully  mod- 
eled boat-like  body 
which  parts  the  air 
with  little  disturbance, 
thanks  to  its  stream- 
line form.  The  rud- 
ders are  as  simple  as 
possible.  All  the  les- 
sons which  the  war  has 
taught  the  airplane  de- 
signer have  borne  fruit 
in  the  Lf-49.  There  is 
the  same  inclosing  of 
mechanical  and  struc- 
tural parts,  the  same 
streamlining  every- 
where, the  same  sim- 
plification of  rudders, 
the  same  reduction  of 


surface  and  friction, 
her  simplicity,  the  same  disregard  of  mere  bulk,  provided 
Speed  is  the  life  and  soul  of  a  Zeppelin —  it  is  correctly  designed.  As  the  drawing 
a  speed  that  is  never  less  than  sixty  miles  shows,  the  L-49  is  but  a  naked,  immense 
an  hour  and  may  be  as  much  as  one  hun-    fish-shaped  envelope  of  perfett  stream-line 

form,  with  single  monoplane 
fins  and  rudders,  and  with 
absolutely  no  appendages 
save  four  cars,  each  entii*ely 
enclosed  and  each  torpedo- 
shaped.  Only  a  rigid  hull 
permits  such  ultra-refinement 
of  form.  Here  we  have  an- 
other parallel  with  the  de- 
velopment of  the  airplane. 
As  the  number  and  rigidity  of 
the  ribs  in  an  airplane  was 
increased,  so  all  types  of 
dirigibles  have  ceded  their 
place  to  the  Zeppelin  despite 
opposition— all  for  perfectly 
good  and  practical  reasons. 
The  smooth,  clean  sweep  of 
the  craft  was  broken  on  the 


^4  ^4H%^s  V 


A  pile  of  Zeppelin  fuel  tanks.  The  airships  must  carry 
much  fuel  because  of  long  trips  and  exigencies  met  with 
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Details  of  Zeppelin  L-49:  Length  650  feet, 
beam  78  feet,  displacement  58  tons,  possesses  18 
gas  bags  up  to  157,500  cubic  feet  displacement 
each,  has  five  motors  of  240  H.P.  each,  speed  57 
knots,  ascensional  limit  4.5  miles,  armament  18 
120-lb.  bombs,  machine  guns  and  equipment 
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sides  and  at  the  rear  car  only  by  the 
mountings  and  shafts  of  two  propellers — 
a  strictly  necessary  evil  because  two  of  the 
propellers  must  run  when  the  cars  rest  on 
the  ground  and  because  the  others  behind 
the  cars  cannot  revolve. 

In  the  old  Zeppelins  there  was  a  tri- 
angular keel  under  the  hull.  The  L-49 
has  that  keel  too;  but  it  has  been  in- 
verted like  a  glove  so  that  now  it  protrudes 
into  the  interior  with  the  apex  of  the 
triangle  uppermost.  It  stiffens  the  en- 
velope—its function  from  the  very  be- 
ginning; but  two-thirds  of  its  air  friction 
is  eliminated  by  this  ingenious  tucking 
away  of  its  larger  sides.  Why  were  not 
the  cars  and  engines  moved  into  the 
envelope  as 


well  ?  There 
was  no  neces- 
'ty  for  that, 
odern  sci- 
ce  teaches 
.hat  a  stream- 
linod  bulk  af- 
fords no  more 
wind  resist- 
ince  than 
•lender  ir- 
regular ap- 
e  n  d  a  g  c  8. 
le  cars  were 
en  the 


Wreckage  of  a  Zeppelin.  A  labyrinth  of  aluminum 
frames,    engines,  and  elaborate  control  mechanism 
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shapes  of  torpedoes.  Hence  they  offered 
no  serious  impediment  to  speed  and  dis- 
pensed with  the  weight  of  special  appa- 
ratus for  insulation  and  ventilation  that 
would  be  needed  for  engine  rooms  inside 
the  gas-inflated  hull. 

Small  as  the  cars  are,  the  space  allotted 
for  the  crew  is  not  "as  restricted  as  in  a 
submarine,"  as  the  French  put  it.  There 
is  an  abundance  of  room  in  a  wide  passage- 
way within  the  immense  hull.  But  there 
is  not  as  much  comfort  as  may  be  sup- 
posed. These  ample  cabins  serve  merely 
as  a  shelter  from  the  icy  gale  that  beats 
against  the  outside  of  the  ship.  They  are 
about  as  comfortable  as  the  clouds  of 
heaven  are  for  the  angels  pictured  in 

children's 
books.  Being 
pitched  about 
at  sea  is  noth- 
ing compared 
with  a  refrac- 
tor>'  Zeppelin 
airship. 

A  Zeppelin 
is  at  once  the 
flimsiest  and 
the  staunch- 
est  of  artificial 
structures. 
When  the  old 
Zepi>elin  was 
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trebled  in  size  the  weight  could  not  be 
disproportionately  increased. 

"A  Gigantic  Piece  of  Lacework," 
said  the  French 

The  framework  of  the  huge  hull  in 
which  the  gas  bags  are  confined  has  been 
multiplied  in  parts  and  reduced  in  ma- 
terial to  a  veritable  cloud  of  riveted 
lattice-work  made  of  channeled  strips  of 
the  thinnest 
aluminum 
sheeting.  In- 
deed, the  frame 
of  the  L-49  has 
been  described 
by  the  French 
^  ^  "gigantic 
piece  of  lace- 
work." 

This  frame 
8er\-ea  exactly 
the  same  pur- 
poi?e  as  the 
pole  in  your 
wardrobe,  from 
which  you  suspend  coats  on  hangers.  As 
a  whole,  the  frame  could  resist  the  fiercest 
gale,  and  yet  it  could  not  support  a  single 
man's  weight  on  one  of  its  component 
parts!  If  ever  there  was  a  scientifically 
designed  structure,  it  is  this  framework  of 
the  L-49.    It  is  applied  science  with  a 


vengeance !  From  a  long  row  of  correctly 
placed  hooks,  hang  all  the  aluminum  fuel 
tanks,  the  water  ballast  tanks  and  lastly, 
all  the  bombs — just  as  the  clothes  in  your 
closet  are  suspended  from  the  pole  on  their 
hangers.  The  fuel  tanks  are  dropped 
through  trap  doors  on  guides  like  ballast. 
The  bombs  fall  similarly;  but  they  are 
electrically  released,  since  the  one-hun- 
dredth part  of  a  second  is  vital  in  hitting  a 

target  and  hu- 
man agency  is 
too  slow. 

The  Gloomy 
Boardwalk 

Within  the 
framework  is 
a  long  passage- 
way for  the 
crew  — a  mere 
boardwalk, 
nine  inches 
wide,  com- 
posed of 
wooden  slats 
separated  one  from  the  other  by  several 
inches.  Along  this  passageway  hangs  a 
series  of  hammocks  or  cots.  The  crew 
almost  "sleeps  on  a  clothes  line."  Real 
comfort  was  merely  a  subject  for  pleas- 
ant dreams,  for  life  in  that  passageway 
must  have  resembled  that  of  a  tight- 


en Kh!.-!  u>d  HotMrt 

Rear  view  of  car  containing  the  Zeppelin  engines  and 
related  mechanism.  Note  streamline  fonn  of  the  bod^ 
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The  padded  wall  which  sealed  off  the  noise  of  the 
engine  room  from  the  wireless  cabin — another  refinement 


rope  walker  who  dines  and  sleeps  in  pre- 
tended comfort  on  his  lofty  perch.  Air- 
ships can  roll  and  pitch  like  any  steamer 
on  the  bounding  deep,  and  so  a  hand- 
railing  in  the  shape  of  a  wire  cable  is 
provided  on  one  side  of  this  board- 
walk. If  a  man  stumbles  he  is  caught  by 
a  ^^ide  netting  of  rope  cord,  "the  thick- 
ness of  a  pencil"  as  the  French  said — a 
netting  placed,  not  to  save  his  neck,  but 
to  stiffen  the  cloth  covering  of  the  hull 
against  the  gale.  It  is  doubtful  if  that 
thin  netting  would  save  him  from  the 
abyss  below.  I  traveled  in  the  passenger 
Zeppelin  "Viktoria  Luise"  before  the  war. 
I  understand  now  why  I  was  warned  that 
"passengers  are  not  permitted  outside  the 
cabin,"  by  an  officer  who  saw  me  peeping 
through  the  door  that  led  into  the  pas- 
sageway. At  night  a  man  is  guided  along 
this  perilous  board- 
walk not  by  elec- 
tric lights  (they 
would  betray  the 
presenceof  theship 
to  an  anti-aircraft 
batt  ery  below), 
but  by  ghostly 
patches  of  lumin- 
ous paint.  Even 
in  daytime  the 
place  must  be 
weird  and  gloomy, 
because  the  ship's 
whole  belly  is 
painted  coal  black 
to  make  it  inviai- 


The  super-Zeppelin's  wireless;  the  very 
brains  of  the  aerial  monster.    Note  its  size 


ble  at  night.  The  upper 
surface  of  the  hull  is  painted 
white  and  gray  to  blend 
with  the  clouds  as  seen 
from  an  airplane. 

Other  details  of  the  L-49, 
the  dimensions,  the  power, 
the  number  of  engines  and 
propellers  and  their  ar- 
rangement only  corroborate 
what  has  been  quite  cor- 
rectly described  in  previous 
articles  on  Zeppelins,  pub- 
lished in  the  Popular  Sci- 
ence Monthly.  The  only 
important  progress  made 
consists  in  torpedo-shaping 
and  stream-lining  all  the 
cars. 

Although  life  on  a  super- 
Zeppelin  is  not  exactly  luxurious,  some 
comforts  at  least  are  provided.  The  pro- 
tection against  the  biting  wind  is  perfect. 
The  powerful  dynamos  which  supply  the 
radio  apparatus  also  furnish  current  for 
electric  heating. 

The  material  of  the  gas  bags  is  cotton- 
lined  goldbeaters'  skin.  To  me  the  chief 
advantage  of  such  a  fabric  lies  in  the  fact 
that  it  remains  gas-tight  in  the  flabby, 
even  crumpled  condition  that  the  gas  bags 
so  often  must  assume  when  they  return  to 
a  low  altitude  after  they  have  been  in- 
ordinately expanded  by  a  flight  at  10,000 
feet  and  more. 

This,  then,  is  briefly  the  kind  of  machine 
a  Zeppelin  is.  Germany's  well-guarded 
secret  is  in  the  hands  of  the  Allies  at  last, 
and  they  will  no  doubt  make  good  use  o( 
it.    They  already  have  a  good  number  of 

air-craft  of  their 
own,  but  pointers 
are  always  wel- 
come, even  from 
the  enemy.  If 
there  is  anything 
new  or  advanta- 
geous about  this 
enemy  machine 
the  Allied  engi- 
neers may  be  de- 
pended upon  to 
utilize  it  to  its  full 
value,  for  Germany 
has  not  a  monop- 
oly of  all  the  brains 
and  ingenuity. 
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Identification  Tag  of  Indestructible     The  War  Is  Causing  a  Decrease  in 
Metal  for  Naval  Men  tlie  Number  of  Lunatics 


This  naval 
in  the  most 


THE  difficulty  of  finding  a 
simple  and  adequate  method 
of  identifying  soldiers  or  sailors 
who  are  killed  or  seriously  in- 
jured in  the  course  of  war  oper  - 
tions,  has  been  solved  by  J.  H 
Taylor,  of  Alexandria, 
Va.,  by  the  invention 
of  an  identification 
tag  which  was  adopted 
by  the  U.  S.  Navy 
Department  on  May 
12,  1917.  The  tag, 
which  is  considered 
the  best  in  use  in  any 
country  in  the  world, 
consists  of  a  plate  of 
Monel  metal, 
which  does  not  melt 
below  a  tempera- 
ture of  3840  de- 
grees Fahrenheit 
and  is  not  corroded 
by  salt  water.  The 
name  of  the  bearer 
and  other  data  are  written  with  diluted 
printer's  ink  on  one  side  of  the  tag,  while  a 
rolled  impression  of  the  bearer's  right  in- 
dex finger  is  placed  on  the  opposite  side. 
The  tag  is  then  dipped  in  asphaltum  and 
the  superfluous  asphaltum  removed  with  a 
fine  brush,  after  which  it  is  heated  until 
the  ink  on  both  sides  is  glossy.  After 
cooling  the  tag  is  deposited  in  a  nitric- 
hydrochloric  acid  bath  which  etches  the 
surface  of  the 
metal  not  cov- 
ered by  ink. 
By  means  of  a 
string  or  chain 
passed  through 
a  bole  in  it  the 
completed  disk 
is  carried 
around  the 
neck  of  the 
wearer  upon  all 
occasions,  in 
the  same  man- 
ner as  a  charm, 
for  it  takes  up 
no  room  and  is 
put  on  and 
forgotten. 


EVIDENTLY  a 
ti 


great  na- 
ional  struggle  makes  for 
mental  steadiness.      For  the 
past  two  years  there  has  been 
a  decrease  of  over  three  thou- 
sand in  the  number  of  insane 
persons  cared  for  in 
England  and  Wales. 
This  fact  is  thought- 
provoking  because  be- 
fore the  war  the  yearly 
statistics    showed  a 
constantly  increasing 
number  of  lunatics. 


identification   tag  only  melts 
intense  heat  and  is  not  cor- 
roded by  salt  water,  being  of  Monel  metal 


B.  F. 


Rolling  Roads  with 
Gaspipe 

AS  I  M  P  L  E 
method  for 
compacting  the  sur- 
face of  concrete 
roads  and  removing 
excess  water  has 
been  evolved  by  an 
Batchelder,  of  Ravenna, 


A  piece  of  ordinary  gaspip>e  is  successfully  used  as  a 
roller  to  remove  excess  water  from  the  road  surfaces 


engmeer, 
Ohio. 

After  striking  off  the  surface  with  a 
template,  according  to  Mr.  Batchelder's 
plan,  a  piece  of  ordinary  gaspipe,  operated 
by  two  men,  is  used  as  a  roller.  After  the 
excess  water  has  come  to  the  surface, 
another  trip  up  and  back  with  the  roller 
removes  all  the  water  and  leaves  the  sur- 
face in  good  condition  for  fuHher  finishing 

if  necessary. 
A  wave  of  mor- 
tar is  carried 
ahead  of  the 
roller  the  "first 
time  over," 
which  fills  in 
porous  places or 
depressions. 
The  second 
rolling  removes 
nothing  but 
water  that  is 
virtually  clear. 

This  method 
is  especially 
useful  when 
using  crushed 
stone  or  slag. 
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Clopperty,  Clopperty,  Glopperty!- 
The  Hobby  Horses  Are  Galloping! 


part  of  the  framework  for  the  body  of  the 
vehicle,  put  it  upon  pneumatic  wheels 
taken  from  German  machines,  and  to  the 

THE  accompanying  picture  represents    slender  mast  upon  the  front  truck  they  at- 
the  "field"  just  before  the  start  of  a    tached   a  sail   patched   together  from 
thrilling  race  between  wooden  mechanical     canvas  stripped  from  the  wings  of  a 


horses  i  n- 
vented  by  Axel 
Olfort,  of  Chi- 
cago, the  man 
upon  the  white 
racer,  bearing 
the  number 
twelve.  These 
remarkable 
toy  horses  are 
able  to  walk, 
caper,  gallop 
and  kick  just 
like  live  horses 
and  do  not  re- 
quire any  food, 
a  fact  which 
will  be  highly 
appreciated  at 
the  present  time 
with  its  ab- 
normally high 


iQf  lilt   t-'iliu  S<-rv 

The  mechanism  which  enables  the  steeds  to  perform 
is  hidden,  out  of  the  way,  in  the  bodies  of  the  racers 


captured  Ger- 
man airplane. 
Other  French 
aviators  fol- 
lowed their  ex- 
ample  and 
soon  exciting 
races  in  such 
peculiar  ve- 
hicles became 
a  recognized 
sport  among 
the  daring 
flyers  enjoying 
a  brief  respite 
from  their  ar- 
d  uous  and 
dangerous 
work  at  the 
front. 


prices,  by  all  owners  of  real  horses.  The 
mechanism  which  enables  the  wooden 
steeds  to  perform  their  surprising  move- 
ments is  hidden  in  the  bodies  of  the 
racers  and  acts  upon  the  legs,  which  are 
hinged  to  the  bodies  as  shown. 


Sailing  Over  the  Tempestuous 
Macadam  Road 

SA  I  L-DRIVEN  vehicles 
have  been  in  use  in  China 
for  many  centuries,  but  their 
use  upon  the  fine  roads  of 
France  is  rather  a  novelty. 
Some  of  the  French  aviators, 
in  their  eagerness  to  devise  a 
moderately  exciting  method 
of   spending  their 
leisure  time  while 
on  rest-leave  behind 
the  lines,  built  for 
themselves  a  sail- 
driven  vehicle  out 
of  parts  of  German 
airplanes  that  had 
been  brought  down 
by  them. 

They  utilized 


Land  sail -boat  made  from  captured 
German  airplane  materials  and  fittings 


What  Imitation  Leather  Is 
Made  Of 

tINSEED  oil,  certain  paints,  rosin,  gum, 
^  and  a  chemical  treatment  —  and 
we  will  have  a  compound  as  tough  and  as 
durable  as  leather!  Such  are  the  won- 
ders of  modern  chemistry;  from  sub- 
stances inelastic  and  useless  of  them- 
selves, valuable  commercial  articles  are 
being  made. 

The  process  for  producing  this  imita- 
tion leather  is  ba^d  upon  one  discovered 
as  long  ago  as  1864.  At  this 
time,  Frederick  Walton  found 
out  how  a  durable  and  sanitary 
floor  covering  could  be  made. 

This  covering— the 
r  forerunner  of  our 

modern  linoleum— 
consisted  of  strong 
canvas  cloth  cov- 
ered with  an  oU- 
and- rosin  com- 
pound  heated  and 
hardened  while  ex- 
posed to  the  air. 
A  modification 
gives  patent  leather. 
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Making  Two  Wheels  Take  the  Place 
of  Three 

NECESSITY  is  the  mother  of  inven- 
tion.   When  the  wheel  of  the  side- 
rar   attached  to 
the  moiorcycle  of 
Mr.  John  E.  Hogg 
was  crushed  be- 
yond repair  by  a 
skidding  truck, 
while  Mr.  Hogg 
was  riding  with  his 
wife  near  Pamona, 
Caljf.,  on  his  way 
to   Los  Angeles, 
the  cyclist  did  not 
abandon  his  trip, 
but  completed  his 
journey     in  the 
manner  shown  in 
the  picture.  First 
he   removed  the 
broken  wheel  and 
then  he  lashed  a 
skid,  improvi.sed  of 
a  heavy  board, 
under  the  chassis 
of  the  sidecar.    A  run  of  a  few  feet  was 
sufficient  to  enable  him  to  lift  the  car, 
with  his  wife  sitting  in  it,  off  the  ground 
and  maintaining  his  balance  by  tilting  his 
wheel  and  keeping  it  at  the  required 
angle.  The  run  of  twenty-five  miles  to  Los 
Angeles  was  made  without  mishap,  and  at 
an  average  speed  of  thirty  to  thirty-five 
miles  an  hour.     Much  can  be  accom- 
plished by  a  combination  of  necessity  and 
ingenuity. 


After  a  skidding  truck  had  smashed  the 
sidecar  wheel,  this  cyclist  tilted  his  outfit 
and  rode  twenty-five  miles  on  two  wheels 
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Shock-Absorbers  for  Eggs  on  Freight 
Cars  Fill  a  Great  Need 

WITH  eggs  selling  at  from  sixty  to 
eighty  cents  a  dozen  and  with  the 
food  shortage 
caused  by  the  in- 
sufficient number 
of  railway  cars, 
the  new  design  of 
shock-absorbing 
car  device,  shown 
in  the  accompany- 
ing illustration, 
should  prove  a 
boon,  because  it 
will  reduce  the 
breakage  in  transit 
and  therefore  re- 
duce the  cost  of 
the  eggs.  A  sec- 
tional platform  on 
rollers  is  pushed 
into  the  ordinary 
refrigerator  freight 
car  so  that  it  bears 
up  against  a  series 
of  coil  springs  at 
each  end  of  the  car  next  to  the  ice  chamber. 

The  shocks  that  attend  the  coupling 
and  uncoupling  of  cars  are  not  transferred 
directly  to  the  cases  of  eggs,  but  are 
taken  up  by  the  play  of  the  platform 
against  the  coil  springs  at  each  end.  The 
sectional  floor  is  several  inches  above  the 
main  car  floor.  When  the  water  from 
the  ice  bo.xes  at  the  ends  of  the  car  over- 
flows, the  ca.se3  are  not  flooded,  as  the 
water  runs  ofT  under  the  sectional  plat- 
form, which  stands  above  the  car  floor. 


A  iectional  platform  on  rollers  is  pushed  into  the  ordinary  refrigerator  freight  car,  so  that  it 
bcark  again&t  coil  springs.  This  absorbs  the  shocks  and  obviates  much  breakage  during  transit 
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Unclogging  the  Railroads  to  Get  Coal 


How  New  York's  coal  famine  was  relieved  and 
how  the  Government  is  nmning  the  railroads 

By  Frank  Parker  Stockbridge 


Heavy,  sea-going 
tugs  break  their 
way  through  ice 
jams  in  New  York 
harbor,  pulling  im- 
mense coal  barges. 
An  example  of  con- 
ditions met  this 
winter  in  coping 
with  coal  shortages 


THE  taking  over  by  the  United 
States  Government  of  all  the  rail- 
roads of  the  nation,  in  December, 
1917,  and  their  operation  as  a  single 
system,  for  the  duration  of  the  war,  is  the 
most  sensational  and  interesting  indus- 
trial episode  of  the  war  to  date,  so  far  as 
the  United  States  is  concerned.  It  will 
afford  an  opportunity  to  test  many  theo- 
ries of  railroad  management  and  control 
that  the  roads  under  private  operating 
conditions  were  not  in  a  position  to  prove. 

Almost  the  first  action  of  Secretary  of 
the  Treasury  William  G.  McAdoo,  in  his 
new  official  capacity  as  Director-General 
of  Railroads,  was  to  open  up  for  freight 
traffic  the  heretofore  unused  short-cut 
between  the  New  Jersey  mainland  and 
Manhattan  Island,  Long  Island  and  the 
New  England  states,  by  directing  that 
coal  and  other  commodities  should  be 
hauled  through  the  tunnels  of  the  Penn- 
sylvania Railroad's  New  York  terminal 
system.  These  tunnels,  which  extend 
from  the  Jersey  shore  under  the  bed  of 
the  Hudson  River,  beneath  Manhattan 
Island  and  under  the  East  River  to  Long 
Island,  were  opened  for  traffic  exactly 
seven  years  ago.  The  Pennsylvania  spent 
nearly  $100,000,000  on  its  terminal  and 


tunnels,  under  a  franchise  that  limited 
their  use  strictly  to  passenger  traffic. 
Only  the  New  York  Central  has  ever  had 
free  access  to  New  York  city  for  its 
freight  trains.  All  other  freight  destined 
for  New  York  or  for  New  England  points 
can  get  as  far  as  the  New  York  Harbor 
terminals  of  the  great  trunk  lines  that 
converge  at  tidewater,  but  to  get  the  cars 
to  New  York  they  had  to  be  loaded  on  car 
floats  and  towed  across  the  Hudson  River, 
or  the  Bay,  to  railroad  piers  where  they 
might  be  unloaded  or  whence  they  might 
be  forwarded  over  the  tracks  of  the  Long 
Island  or  the  New  York,  New  Haven  and 
Hartford. 

Manhattan — A  Cork  in  a  Bottle 

The  new  Hell  Gate  bridge,  across  the 
narrow  neck  of  water  where  the  East  River 
joins  Long  Island  Sound,  owned  jointly  by 
the  Pennsylvania  and  New  Haven  systems 
enables  passenger  trains  to  be  run  across  to 
Long  Island  and  so  through  the  tunnels  to 
the  Pennsylvania  terminal  and  on  south- 
ward. Freight  trains  were  sent  over  the  new 
Connecting  Railway  to  piers  in  Brooklyn, 
whence  the  water  haul  to  the  New  Jersey 
piers  was  much  shorter  and  safer  than  the 
old  route.    But  the  prohibition  of  freight 
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traffic  through  the  tunnels  still  left  Man- 
hattan Island  like  a  cork  in  a  bottle, 
preventing  the  free  flow  of  traffic  by  the 
shortest  and  easiest  route. 

Government  control  of  railroads  was 
the  corkscrew  used  by  Director-General 
McAdoo  to  pull  the  cork.  It  so  happened 
that  his  taking  over  of  the  roads  almost 
coincided  with  the  worst  coal  shortage 
the  East  had  ever  known  and  the  lowest 
temperatures  in  the  history  of  the  Weather 
Bureau.  Freight  could  be  moved  in  the 
Hudson  and  East  Rivers  only  with  the 
assistance  of  ice-breaking  tugs.  Hun- 
dreds of  thousands  of  tons  of  coal  were  in 
cars  at  the  various  Jersey  terminals;  New 
York  and  New  England  were  freezing. 
The  cars  could  be  sent  through  the  tun- 
nel. That  is  what  the  Government  or- 
dered done.  From  the  Long  Island  yards 
coal  was  hauled  across  the  Queensborough 
Bridge  into  Manhattan  with  less  difficulty 
than  it  could  have  been  handled  from  the 
piers  formerly  used,  while  trainload  after 
trainload  was  sent  on  over  the  Hell  Gate 
bridge  to  New  England. 

Cutting  Down  the  Passenger  Trains 
Freight  traffic  counts  for  everything, 


passenger  traffic  for  nothing,  so  long  as  it 
is  necessary  to  rush  coal  and  raw  ma- 
terials to  the  factories  where  munitions 
are  being  made,  and  shells,  guns,  explosives, 
aeroplanes,  wheat  and  food  supplies  for 
our  army  in  France  and  for  our  allies 
to  seaboard  shipping  points  and  soldiers 
to  and  from  training  camps.  The 
freight  must  be  moved  by  the  most  direct 
and  fastest  routes.  Under  competitive 
conditions,  the  railroads  could  not  meet 
the  demands  made  upon  them.  One  had 
not  enough  locomotives;  another  too  few 
cars;  a  third  could  haul  certain  classes  of 
freight  only  by  roundabout  routes;  other 
roads  were  competing  for  the  classes  of 
freight  that  they  could  haul  to  best  ad- 
vantage. So  the  first  result  of  Govern- 
ment control  was  to  cut  down  the  number 
of  passenger  trains.  On  the  Pennsylvania 
system  104  weekday  trains  and  51  Sunday 
trains  were  cut  off  by  a  single  order;  the 
New  Haven  annuled  82  passenger  trains; 
the  Lehigh  Valley's  reductions  in  pas- 
senger service  between  New  York  and 
Buffalo  save  75,000  train  miles  a  month. 
Through  trains  that  formerly  carried 
sleepers  throughout  their  run  now  hook 
on  the  sleepers  at  bedtime.    Instead  of 


Cloggol  1  A  typical  scene  in  a  New  York  freight  terminal 
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taking  a  Pullman  at  New  York  when  you 
go  to  Chicago  by  the  Pennsylvania,  for 
instance,  you 
ride  in  a  day 
coach  to  Pitts- 
burgh and  enter 
your  sleeper 
there.  Pullman 
chair  cars  on 
daylight  trains 
are  1  i  mited 
to  one  car  per 
train.  An  ex- 
ception is  the 
famous  Con- 
gressional 
Limited,  be- 
tween New  York 
and  Washing- 
ton, which  for- 
merly carried 
only  Pullmans 
and  made  the 
run  in  flvehours, 
but  which  now 
carries  four 
Pullmans  and 
six  day  coaches 
and  takes  six 
hours  for  the 
trip.  Observa- 
tion and  club  cars 
diners  are  hauled 


Showing  the  railroad  lines  that  converge 
at  New  York.  Situation  is  complicated 
by  the  Hudson  River  and,  at  present,  by  ice 


have  been  cut  off; 
only  on  important 
trains,  and  then  only  for  the  shortest 
possible  distance. 


"Put  the  punch  in  car  movements,"  is 
the  slogan  adopted  by  the  railroads — and 

freight  cars  are  what 
is  meant.  Demurrage 
rates,  or  charges  made 
against  consignees  for 
failure  to  unload  cars 
promptly,  have  been 
doubled  by  Mr.  Mc- 
Adoo's  order.  The 
roads  no  longer  have 
to  return  freight  cars 
to  the  lines  that  o^^n 
them,  but  treat  "for- 
eign" cars  as  their 
own  and  load  them 
for  any  points  to 
which  they  have 
freight  to  ship.  The 
unlimited  pooling  of 
freight  cars  b  already 
relieving  the  car  short- 
age situation  greatly. 

The  next  big  step, 
for  which  plans  had 
been  drawn  early  in 
January  by  the  ad- 
visers of  the  Director- 
General,  was  the  fur- 
ther elimination  of 
competition  between 
the  roads  by  arranging  to  have  certain 
kinds  of  freight  carried  by  one  road, 
other  kinds  by  other  roads,  and  all  the 
facilities  of  each  line  centered  on  the  most 
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Cincinnati  coal  barges  caught  in  mid  river  by  an  ice  jam.  Citizens  crossed  treacherous  ice 
on  boards  to  get  at  the  coal.    All  the  country  has  gone  to  such  lengths  to  escape  freezing 
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What  Railroads  Are  Now  to  Carry 


Under  the*  Government  plan  of  operating  the  railroads  of  the  country  as  a  single  system, 
each  line  will  be  required  to  do  the  particular  kind  of  hauling  for  which  it  is  best  equipped 
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A  number  of  these  big  Russian  locomotives  of  5-foot  gage,  built  in  this  country,  arc  now 
being  adapted  to  our  4  ft.  8 2  ^nch  gage  and  used  on  our  own  roads.   Two  hundred  will  be  used 


expeditious  movement  of  its  particular 
classes  of  commodities.  The  accom- 
panying map-diagram,  showing  how  the 
nation's  railroads  converge  at  the  At- 
lantic seaboard,  indicates  how  freight  and 
passenger  traffic  may  be  divided  ahiong 
the  various  lines.  The  Lehigh  Valley 
road,  for  example,  already  brings  to  New 
York  more  flour  than  any  other  railroad. 
Its  terminals  at  Buffalo  and  Jersey  City 
are  equipped  for  the  handling  of  flour  on  a 
huge  scale.  The  logical  extension  of  this 
existing  condition  will  be  to  divert  all  the 
flour  traffic  from  other  roads  to  the  Le- 
high, and  if  its  terminals  are  insufficient 
it  can  use  the  Lackawanna  terminals, 
which  also  have  equipment  for  the  re- 
packing and  handling  at  tidewater  of  flour 
for  export;  for  under  the  Government's 
rulings,  every  road's  terminal  facilities  are 
open  to  the  use  of  every  other  road  that 
needs  them,  just  as  the  rolling  stock  and 
motive  power  are  interchangeable.  Five 
important  railroad  systems  tap  the  hard 
coal  region  of  Pennsylvania.  Some  haul 
coal  from  the  eastern  part  of  the  field  to 
the  West,  others  haul  it  from  the  western 
part  of  the  field  to  the  East.  This  cross- 
ing of  coal  shipments  has  been  stopped. 
The  Norfolk  &  Western,  for  instance, 
could  be  diverted  entirely  to  coal  traffic, 
except  for  a  small  amount  of  short-haul 
local  passenger  traffic,  while  all  other 
freight  originating  on  its  lines  could  be 
well  handler^  by  other  roads.  Plans  ten- 
tatively proposed  would  make  the  huge 
Pennsylvania  system  exclusively  a  freight 
road,  mainly  for  steel  and  its  products, 


except  for  local  passenger  traffic  between 
points  not  well  served  by  other  lines. 

Car-loads  are  already  nearly  twenty 
per  cent  heavier  than  they  were,  due  to 
the  system  of  intensive  loading  urged  up- 
on the  roads  by  the  Railway  War  Board 
before  the  Government  took  charge; 
trains  are  ten  per  cent  longer.  Still 
there  is  a  great  shortage  of  locomotives. 
A  list  of  questions  sent  to  the  heads  of  all 
the  railroads  late  in  1917,  asking  what 
their  greatest  needs  were,  brought  forth 
the  almost  unanimous  response:  "More 
locomotives."  Many  of  the  roads  had 
not  been  earning  enough  to  buy  the  loco- 
motives they  needed,  especially  at  the  50 
per  cent  increased  cost  due  to  war  condi- 
tions; all  the  locomotive  builders  in  the 
country,  too,  had  been  busy  on  huge 
foreign  orders,  notably  for  Russia. 

Within  a  day  after  the  Government  took 
over  the  roads  100  brand-new  locomo- 
tives, bearing  the  letters  "U.  S.  A."  on  the 
sides  of  their  tenders  were  placed  in  ser- 
vice on  several  Eastern  lines. 

These  locomotives  were  not  built  for 
American  service,  however,  but  are  part 
of  an  order  of  980  locomotives  bought  by 
the  War  Department  for  use  on  the  Amer- 
ican roads  in  France  which  are  being 
constructed  to  transport  men  and  sup- 
plies from  French  ports  and  bases  to  the 
American  sector  of  the  fighting  line. 
These  Government  locomotives  are  soon 
to  be  supplemented  by  200  locomotives 
built  for  the  Russian  government,  part  of 
an  order  of  2,075  all  of  which  will  be 
completed  in  American  shops  by  July. 


Why  You  Receive  Popular  Science  Monthly  Late 

So  great  is  the  congestion  of  railroad  traffic,  that  the  delivery  of  Popular  Science 
Monthly  and  other  magazines  is  very  irregular,  and  generally  much  delayed. 
During  the  next  two  months,  owing  to  the  "Fuel"  holidays,  still  more  delay  must 
be  expected.    We  are  sorry.    Please  be  patient. 
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Why  Not  Take  Your 
Rest  in  Your  Library  Table? 

NOT  so  many  years  ago, 
when  apartment  dwell- 
ers iirst  began  to  feel  the 
pinch  of  space  limitation  in 
their  diminutive  quarters, 
combination  furniture  was 
all  the  rage-  Anyone  visiting 
a  flat  dweller  could  never  feel 
quite  sure  whether  the  book 
caae  he  admired  in  the  parlor 
was  really  what  it  seemed  to 
be  or  a  bed  in  disguise.  Beds 
are  such  cumbersome  things. 
Put  a  bed  in  a  room  and  the 
room  becomes  a  bedroom, 
the  privacy  of  which  excludes 
outsiders  as  a  matter  of 
course.  From  the  very  be- 
ginning, inventors  have  therefore  concen- 
trated their  efforts  upon  the  problem,  how 
to  disguise  the  bed,  as  it  was  clearly  im- 
possible to  eliminate  it  altogether.  Some 
of  the  attempts  were  quite  remarkable, 
but  few  were  practicable.  Rather  original 
is  the  combination  of  a  library  table  and 
bed  shovrTi  in  the  picture,  an  invention 
by  E.  T.  Bronsdon,  Chicago.  By  a  few 
simple  operations,  the  solid-looking  li- 
brar>'  table  in  the  parlor  or  studio  can  be 
chaneed  into  a  comfort- 
able and  sanitary  double 
bed  fitted  with  sagless 
springs  and  felt  mattress. 
This  seenxs  to  be  one  of 
the  most  practical  sug- 
gestions,  so  far,  for  sav- 
ing space. 
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A  few  «implc  operations  convert 
the  table  into  a  comfortbale  bed 


The  loom  that  weaves  a  diagonally  reinforced  fabric  is  a 
complicated  piece  of  machmcry,  yet  remarkably  compact 


A  Fabric  With  Diagonal  Reinforcing 
Threads,  Useful  for  Automobile  Tires 

THE  urgent  need  of  a  cotton  material 
which  will  meet  the  requirements  of 
a  tire  foundation  (flexibility,  strength  and 
re.sistance  to  strains  in  the  direction  of  the 
threads  and  diagonally)  stimulated  Mr. 
William  G.  Trautvetter  of  Paterson,  N. 
J.,  to  invent  a  loom  by  which  it  is  possible 
to  weave  a  cotton  fabric  with  diagonal  re- 
inforcing threads.  The 
picture  shows  the  per- 
fected loom,  which  is 
remarkably  compact. 

The  diagonal 
threads  are  carried  in 
spools  mounted  in  a 
large  reel.    As  the  reel 
revolves,  the  threads 
of  the  upper  half  are 
moved  acro.sa  the  fab- 
ric in  one  direction, 
while  those  of  the  low- 
er half  are  carried  in 
the  opposite  direction, 
diagonally  across  the 
fabric.    The  filling  or 
always  pass  under  the 
;ind  over  the  bias  threads, 
the  diagonal  threads  are  interlaced 
the  warp  threads,  while  the  weft 
ids  are  intermeshed  with  the  warp 
vith  the  diagonal  threads,  a  fabric 
is  produced  which  is  remarkably  strong 
in  every  direction. 


threads 
threads. 
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Indirect  Fire  from  Springfields 


A  periscope  attachment  and  a  twenty-five-shot 
magazine  are  two  of  the  important  improvements 

By  Edward  C.  Grossman 


p' 


The  rifle  is  growing  bulk- 
ier as  its  uses  increase 


ERISCOPE  at- 
tachments for 
the  rifle  are  an 
old  story  from  the 
days  of  1915  when 
Tommy  Atkins  put 
a  rude  contrivance  of 
sticks  and  pocket 
mirrors  on  his  Lee- 
Enfield  and 
went  to  potting 
at  the  Germans 
across  the  way. 
Periscope,  in  case 
you've  forgotten, 
means  in  this  con- 
nection merely 
an  arrangement 
of  two  mirrors, 
one  up  in  the  line  of  sight  on  the  barrel  of 
the  rifle,  the  other  down  at  the  level  of 
the  eye,  well  below  the  trench  parapet, 
enabling  the  soldier  to  aim  and  fire  the 
rifle  while  remaining  far  below  the  line 
of  the  barrel. 

The  new  combination  developed  by  our 
Army  Ordnance  Bureau  is  put  on  with- 
out permanent  alteration  of  the  rifle. 
Our  Ordnance  Officers  look  with  jaun- 
diced eye  on  anything  for  the  rifle  that 
entails  machining  or  alteration  of  the  gun. 

The  periscope  is  so  mounted  that  the 
shooter  can  stand  below  the  lip  of  the 
trench  parapet,  protected  from  the  over- 
head fire  of  shrapnel,  which  is  not  true  of 
all  periscopes.  Also  it  is  so  hung  that  the 
recoil  of  the  rifle  swings  the  lens  away 
from  the  eye,  instead  of  pushing  the 
shooting  optic  all  over  the  face  as  is  the 
case  with  some  periscopes.  An  extension 
enables  the  trigger  to  be  pulled  from  the 
level  of  the  shooter. 

The  second  point  is  that  the  rifle  is 
fitted  with  a  twenty-five-shot  magazine  in- 
stead of  the  customar>'  five  shots  of  the  ser- 
vice rifle.  The  change  is  made  by  merely 
sliding  the  present  floor-plate  out  and 
sliding  the  top  of  the  frame  of  the  new 
magazine  into  its  place.  This  enables  a 
great  number  of  shots  to  be  fired  without 


taking  the  rifle  down  to  reload.  The 
Germans  are  said  to  have  fitted  up  a  num- 
ber of  their  Mausers  with  these  large 
capacity  magazines  some  time  ago.  There 
is  without  doubt,  much  need  for  greater 
capacity  than  the  present  five-shot,  clip- 
loading  magazine. 

The  third  novel  point  about  the  con- 
verted rifle  is  the  use  of  translucent  rear 
sight,  colored  red  or  green.  The  front 
sight  is  colored  the  one  or  the  other  of  the 
contrasting  colors — green  when  the  rear 
sight  is  red,  and  vice-versa.  The  in- 
ventor, trying  out  his  rifle  in  actual  trench 
fighting,  found  that  with  the  ordinary 
metallic  sights,  showing,  of  course,  merely 
black  in  silhouette  against  a  mark  and 
hard  to  distinguish,  the  rifleman  could  not 
always  define  the  objective,  as  the  greenish 
uniform  of  the  German  soldiers  did  not 
throw  them  up  in  sharp  relief.  Often  mist 
confused  the  issue  still  more.  So  he  evolved 
the  contrasting  front  sight,  a  vivid  green 
or  a  violent  red. 

The  advantage  of  the  translucent  slide 
is  that  it  does  not  cover  up  the  mark,  and 
enables  the  rifleman  to  pick  it  up  much 
more  quickly  than  is  possible  when  using 
the  steel  slide  with  the  small  aperture  of 
the  service  rifle.  This  should  prove  very 
valuable  in  trench  fighting. 


The  trigger  is  pulled  from  tlie  level  of  the 
shooter  by  means  of  an  extension  mechanism 
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Germany  Plows  With  Electricity 

Men  are  becoming  so  scarce  that  all 
mechanical  helps  possible  must  be  used 


TO  such  straits  is  Germany  reduced 
for  men  that  she  must  make  maxi- 
mum use  of  the  few  who  can  be 
kept  at  home  to  till  the  soil.  Her  diffi- 
culty may  be  conceived  when  it  is  con- 
sidered that  even  in  time  of  peace 
women  had  to  plow,  sow,  and  reap.  Now 
she  has  been  compelled  to  adapt  elec- 
tricity to  farm  work.  In  the  accompany- 
ing illustration  we  show  an  electric  plow 
presenting  many  uncommon  features. 
Old  Hans,  sitting  at  the  far  end,  one  hand, 
on  a  steering  wheel  and  the  other  on  a 
controller,  regulates  the  speed  of  the 
driving  motor.  This  motor  turns  a 
drum,  over  and  around  which  passes  a 
chain  stretching  clear  across  the  field 
and  anchored  at  the  other  end.  The 
chain  simply  goes  around  the  drum  and 
then  passes  out  at  the  back,  remaining  in 
place  until  the  machine  again  passes  the 
point,  on  the  same  principle  as  the 
familiar  capstan  on  a  steamer. 

Current  is  delivered  by  means  of  two 
trolley  wires  supported  at  short  distances 
along  the  ground.  Reels  at  each  end  of 
both  the  trolley  wires  and  the  chain  keep 


all  three  reasonably  taut.  The  reels  are 
mounted  on  little  carts,  so  that  they  can 
be  moved  sidewise  as  operations  proceed 
and  the  amount  of  plowed  ground 
increases. 

The  machine  does  not  need  to  be  turned 
around  at  the  end  of  the  furrow.  Hans 
simply  draws  the  plows  he  has  been 
using  up  against  the  frame  and  adjusts 
certain  levers,  whereupon  the  end  he  has 
been  using  rises  and  the  other  end 
descends.  He  then  climbs  to  that  end, 
releases  the  trip  of  the  other  set  of  plows 
which  it  carries,  reverses  his  motor,  and 
is  ready  to  go  back  again,  the  drum  this 
time  pulling  the  other  way  on  the  chain 
lying  along  the  ground.  Use  of  this 
chain  apparently  gives  better  traction 
than  would  ordinary  driving  wheels. 

This  plow  contains  many  ideas  of  inter- 
est to  those  who  follow  tractor  develop- 
ment. The  caterpillar  tread  is  one  way 
of  getting  traction  on  soft  ground.  This 
chain  plan,  however,  would  seem  as  good, 
or  even  better,  in  special  kinds  of  plowing, 
owing  to  its  smoother  action  and  the 
very  positive  drive. 


Hans  has  a  great  time  plowing  with  his  electric  plow.  It  f^^^P^^  ^c'^,ma\l' sk^^^ 
dociJc.     How  he  turns  around  at  the  end  of  a  furrow  is  mdicatea 
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Giving  the  Motion  Pictures  a  Larger  Frame 

Each  picture  will  be  one-third  higher  and 
one-half  wider  than  the  old  standard  size 


The  white  line  divides  the  old  style  film,  from  the  new,  while  the  dotted  line 
indicates  its  size  in  proportion.    One  "sees  around  comers"  with  this  device 


ANEW  form  of  motion  picture 
which  moves  horizontally  instead 
of  vertically  and  uses  a  picture 
twice  as  large  as  the  present  standard  has 
made  its  appearance. 

The  new  picture,  made  on  the  standard 
motion  picture  film,  is  exactly  twice  as 
wide  as  the  present  picture  is  high,  and  its 
height  is  equal  to  the  width  of  the  present 
picture.  This  will  give  a  picture  on  the 
screen  of  a  different  proportion  from  that 
now  shown  one-third  higher  and  one-half 
wider.  The  present  picture  is  in  the  pro- 
portion of  three  to  four  and  the  new 
picture  will  be  as  four  is  to  six.  This  is 
accomplished  by  running  the  film  hori- 
zontally and  using  two 
"frames"  for  each  pic- 
ture. Only  a  limited 
number  of  large  thea- 
ters will  show  the  pic- 
tures. The  screens  of 
these  theaters  will  be 
increased  in  size  to 
twice  the  present  area. 
The  figures  of  the  ac- 
tors will  be  as  large 
and  even  larger  than 
those  now  projected 
80  that  an  immense 
breadth  of  action  is  obtained  as  compared 
with  the  present  very  limited  "stage." 
The  process  is  controlled  by  W.  W. 


I— — 

The  camera  which  takes  the  larger 
pictures  is  the  "other  way  around" 


"stage"  and  believes  that  after  the  public 
has  seen  the  larger  picture,  it  will  look  upon 
the  old  film  as  it  would  on  the  necessity 
of  looking  through  a  knothole  at  the  stage 
of  a  legitimate  theater  and  show  a  marked 
preference  for  the  new. 

Mechanically  the  new  process  is  ex- 
tremely interesting.  Standard  lenses  are 
used  in  the  photographing.  There  is 
consequently  no  loss  of  light.  The 
camera  is  so  gaged  that  with  the 
standard  lenses  a  tremendous  depth  of 
focus  is  attained. 

The  projection  machines  used  in  the 
new  process  are  a  tremendous  improve- 
ment over  those  at  present  in  use.  A 

flickerless  picture  has 
been  attained  through 
simplification  of  parts 
on  the  projector  and 
introduction  of  new 
shutter  principles 

The  amount  of  film 
used  for  each  picture 
will  not  be  doubled 
The  larger  screen,  in 
which  more  can  be 
shown,  will  obviate  the 
necessity  of  the  "cut 
backs"  which  are  now 
used  to  show'  simultaneous  action. 

The  new  process  of  picture  making  is 
the  first  great  improvement  in  the  method 


Hodkinson.  He  counts  on  a  great  addi-  of  making  motion  pictures  which  has  been 
tion  to  the  directing  and  production  of  introduced  in  the  business,  and  it  bids  fair, 
pictures  through  the  use  of  the  larger    in  time,  to  revolutionize  it. 
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For  nearly  twenty  years  the  industry 
has  used  the  same  film  and  the  same  size 
picture  which  were  introduced  in  the  first 
years  of  the  century  as 
the  sundard  product. 
In  these  years  magnifi- 
cent motion-picture 
theaters  have  been  built, 
fortunes  have  been  spent 
in  the  salaries  of  stars, 
ind  the  cost  of  settings 
and  directors  has  soared 
into  the  hundreds  of 
thousands  per  picture. 
The  presentation  meth- 
od, however,  has  stayed 
in  the  old  channel,  and  the  old  film  size, 
which  was  designed  for  cheap  "nickelo- 
deon" theaters  has  continued. 

The  new  process  is  being  introduced, 
its  sponsors  state,  in  order  to  get  up  a 
standard  of  quality  by  which  the  public 
can  judge  the  pictures  it  wishes  to  see.  It 
is  stated  that  the  new  process,  which 
practically  controls  this  size  and  shape  of 
picture,  will  be  used  only  for  the  highest 
class  productions.  Producing  franchises 
will  be  given  to  the  manufacturers  of  all 
high-class  pictures  and  steps  taken  to 
gain  their  interest.  Once  the  new  style 
of  pictures  become  known  to  the  public, 
they  will  certainly  become  popular. 


Turning  an  Eyesore  Into  a  Dignified 
and  Imposing  Structure 


Camera  showing  the  lens  removed 


GAIN  it  has  been 
proved  that  even 
a  strictly  utilitarian 
structure  need  not  be 
ugly.  In  Cincinnati, 
some  unsightly  steel 
water  standpipes  have 
been  placed  in  an  archi- 
tecturally pleasing  con- 
crete shell.  Now  the 
residents  of  the  neigh- 
borhood see  a  concrete 
industrial  monument 
instead  of  hideous,  painted  metal  cylin- 
ders. The  utility  of  the  tanks  has  not 
been  injured  in  the  least,  so  the  strictly 
practical  business  man  need  not  object. 

The  reservoirs  were  filled  with  water 
before  the  shell  was  built.  Had  they  been 
left  empty,  slight  changes  of  shape  might 
have  occurred  when  the  water  flowed  in, 
with  the  result  that  the  concrete  would 
have  cracked.  The  forms  to  hold  the 
concrete  around  the  base  of  the  tanks 
were  braced  to  the  foundations,  while  the 
higher  forms  were  raised  on  derricks 
which  were  manipulated  from  floats  on 
the  water  surface  within  the  tanks.  The 
result  is  a  landmark  of  pleasing  appearance. 


Before:  The  unsightly  tanks  as  they  looked  at  the  beginning  of  their  metamorphosis 
After:    The  dignified  and  imposing  castellated  structure  at  the  finish  of  the  operatioos 


Making  a  Million  Out  of  a  Sunken  Ship 


The  problem  of  the  Gut  HeiJ,  a  German  tanker  that 
lay  on  her  side  at  the  bottom  of  the  Mississippi 

By  Robert  G.  Skerrett 


The  Gut  Heil  rejuvenated;  ready  to  float  out  of  the 
muddy  Mississippi  and  into  the  Gulf  for  refitting 


FIVE  years  ago,  a  double  collision 
sent  the  German  tanker  Gut  Heil  to 
the  bottom  of  the  Mississippi  a  half 
mile  below  Ba- 
ton Rouge,  as 
she  was  out- 
ward bound 
with  3800  tons 
of  oil.  As  a 
ship,  she  was 
worth  about 
$300,000;  and 
$125,000  was 
spent  after- 
wards in  an 
unsuccessful 
attempt  to 
refloat  her.  To- 
day, thanks  to 

extremely  clever  salvage  engineering,  the 
craft  is  afloat  and  valued  at  not  less  than 
$1,000,000,  mainly  because  of  the  scarcity 
of  ocean-going  bottoms. 

As  the  ves.sel  was  not  held  in  hand,  so  to 
speak,  when  wreckers  first  tried  to  raise 
her,  she  turned  over  while  partly  afloat, 
filled  with  water,  and  sank  on  her  side. 
In  that  position  the  task  of  raising  her 
appeared  hopeless,  and  so  she  was 
abandoned  by  her  owners.  A  few  months 
ago  interest  was  revived  in  her,  and  a 
well-known  New  York  salvage  com- 
pany was  asked  to  make  another 
effort  to  recover  her.  After  prelimi- 
nary study  the  work  was  undertaken 
as  it  was  believed  that  the  difficulties 
could  be  circumvented  and  the  vessel 
successfully  refloated. 

As  she  lay  submerged,  the  Gut  Heil 
represented  a  dead  weight  of  6,000 
tons,  4,000  tons  of  the  burden  being  in 
the  form  of  mud  that  had  displaced 
her  cargo  of  oil.  How  was  it  pos- 
sible to  get  rid  of  that  load  of  accumu- 
lated silt  and  then  make  the  ship 
right  herself?  Past  experience  made 
it  clear  that  she  would  have  to  be 
controlled  perfectly  at  every  moment. 
If  she  acquired  too  much  momen- 


tum at  the  start  the  impulse  might  carr>' 
her  far  enough  over  on  the  other  side  to 
allow  the  water  to  rush  into  her  and  to 

  cause    her  to 

founder  again. 

To  get  the 
mud  out  of  her. 
the  salvors  de- 
vised a  sipboD 
operated  by 
compressed  air. 
It  did  its  work 
well.  Her  four- 
teen oil  tanks 
were  fairly  well 
cleaned  out,  so 
that  it  was  pos- 
sible for  the 
divers  to  ex- 
amine her  condition.  They  reported  that 
her  main  longitudinal  bulkhead,  reaching 
nearly  her  whole  length,  was  not  tight 
where  it  met  the  metal  deck  above.  Since 
this  had  to  be  tight  it  became  necessar}' 
to  seal  the  long  divisional  wall  of  steel. 
This  was  done  under  water.  Divers  made 
a  union  between  the  bulkhead  and  the 
deck  with  reinforced  concrete.  They  also 
closed  the  two  wounds  in  the  tanker's  side 
with  the  same  material. 

The  vessel  was  blown  out  by  com 


Here  the  master  wrecker  watched  gacet 
and  controlled  the  raising  of  the  Gut  HeO 
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pressed  air.  To  each  com- 
partment was  led  a  flexible 
connection  of  hosepipe,  and 
through  these  hoses  the  exact 
amount  of  air  desired  was  fed. 
When  the  tanker  became  too 
buoyant  and  threatened  to 
keel  over  on  the  other  side, 
I  he  air  pressure  was  released 
50  that  the  water  could  re- 
enter. In  this  way  the  ship 
uaa  nicely  controlled. 

-\11  of  the  pipes  centered  at 
a  pivoted  platform,  arranged 
to  as  to  maintain  a  horizontal 
position  during  the  righting  of 
the  vessel.  On  the  same  plat- 
form was  set  a  standing  frame 
holding  a  double  system  of 
gages  with  the  usual  dials. 
One  of  these  indicated  the 
amount  of  compressed  air 
available  in  the  several  reserve 
flasks,  while  the  other  one, 
consisting  of  tubular  mercury 
indicators,  showed  the  air  or 
buoyancy  in  the  different 
compartments  of  the  craft. 
The  uTecking  paster  had  a 
\isible  guide  of  the  steamer's 
internal  state  and  a  complete 
index  of  the  forces  he  waa 
calling  to  his  service  both  to 
move  the  Gui  Ileil  vertically 
and  to  check  or  regulate  her 
motion  laterally.  It  was  as 
easj'  as  reading  the  time  on  a  clock. 
Literally,  by  a  hand's  turn,  he  could  juggle 
the  air  and  water  within  the  tanker  so  that 
the  rising  and  swinging   of   her  dead 
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How  the  raising  was  done.  Air  supplanted  water  in 
the  various  chambers  of  the  ship,  gradually  floating  her 


She  lay  on  her  side  in  mud,  making  salvage  difficult. 
The  water  was  blown  out  of  her  by  compressed  air 


weight  of  many  thousands  of  tons  could 
be  managed  to  a  nicety. 

Two  months  of  careful  preparation 
were  required  to  get  everything  ready. 

The  ship  was  then  soon  raised 
and  righted.  Indeed,  turning 
her  vertically  and  bringing 
her  to  the  surface  was  but  a 
matter  of  minute.s.  Hor 
present  owners,  after  allow- 
ing for  all  expenses,  have 
netted  a  gain  of  more  than 
$800,000,  and  the  ship  is  in 
such  excellent  condition,  in 
spite  of  her  long  submer- 
gence, that  her  engines  will 
be  able  to  drive  her  after 
they  have  been  cleaned. 

It  is  such  exploits  as  the 
above  that  are  making  history 
in  the  annals  of  salvage. 


Google 


Do  It  with  Tools 
and  Machinery  and 
Speed  Up  Your  Job 


The  usefulness  of 
this  motor-truck  is 
inert  iised  by  side 
brackets,  as  shown 


Machine  for  forcinR 
out  obstructions  in 
hollow  steel  tools 
used  in  rock  drills 


This  attachment  is 
for  drilling  in  dilli- 
cult  places  on  cast- 
ings  and  other  work 


Motor-driven  m, 
chine  for  cleaning 
the  space  bands  on 
linotype  machines 


A  gas  torch  in  which  an  electric 
fan  forces  out  the  gases,  making  a 
flame  up  to  twenty -four  inches  long 


A  new  type  of  portable  conveyor 
which  is  driven  by  an  electric 
motor.  The  lower  end  has  a  scoop 
for   pushing   into   the  material 


Above  in  center:  A  tape 
line  which  registers  the 
length  measured  on  a  dial 
which  is  on  top  of  case 
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A  self-contained  rock  drill.  It  is 
worked  by  a  small  gasoline  engine 
attached  to  the  tripod  used  for 
holding  the  drilling  machinery 


Google 


Some  Little  Conveniences 
For  Busy  Office  Workers 


An  arm  for  holding  the  telephone 
securely  in  any  position.  The  arm 
incloses  and  protects  the  cord 

Below  is  shown  a  typewriter 
equipped  with  mirrors  to  reflect 
the  writing  near  the  keyboard 


The  typist  who  de- 
lirea  a  stand  of  just 
the  right  height  on 
which  to  place  her 
machine  should 
have  one  which  can 
be  adjusted  like  the 
top  of  a  piano-stool 


The  little  hand-ma- 
chine shown  below 
makes  it  unneces- 
sary to  use  paper 
clips.  It  cuts,  folds 
and  clasps  a  por- 
tion of  the  paper  to 
hold  the  sheets  to- 
gether like  a  clip 


This  moistcncr  for 
sciiling  and  stamp- 
ing envelopes  con- 
sists of  a  holder  in 
which  a  damp 
sponge  is  fastened 


Below:  A  stamp 
a  f  f  I  X  e  r.  The 
stamps  are  applied 
one  nt  a  time  by 
drawing  tlie  device 
across  fho  cnveIo|x; 


A  small  electric  letter 

opener.  Only   a  snuill 

shred   is  cut   from  the 

edge   of  the  envelope 
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A  Smoke  by  Proxy 

This  picture  divulges  to  US 
the  secret.  The  young  lady, 
who  standH  in  the  wings, 
is  responsible  for  the  mer- 
chant s  smoke.  She  takes 
a  pufi  from  a  cigarette  and 
blows  the  smoke  into  a  » 
rubber  tube  which  leads  in- 
to the  puppet's  mouth,  and 
gives  a  very  realistic  effect 

THERE  is  no  tell- 
ing what  may  de- 
velop from  the 
hobby  of  a  collector. 
The  most  life-like  pup- 
pets that  ever  graced  a 
miniature  stage  came 
into  being  just  because 
an  artist  had  the  hobby 
of  collecting  toys.  Some 
years  ago  Tony  Sarg,  a 
New  York  illustrator, 
began  the  collection  of 
old-fashioned  toys.  He 
picked  them  up  in  all 
parts  of  the  world.  One 
day  he  came  across  a 
puppet  which  had  been 
an  actor  in  a  puppet 
show.  This  little 
wooden  figure,  poorly 
designed  and  lacking  in 
joints,  gave  Mr.  Sarg  an 
idea.  Why  not  puppets 
capable  of  giving  really 
good  imitations  of  hu- 
man beings? 


ftALL  And 
SOCKtT  JOlNT^ 

FOOT  miNG 


Marionettes  Extraordinary 

An  ancient  art  brought  up-to-date 
By  A.  M.  Jungmann 

This  question  was  more  easily  asked 
than  answered.  But  after  several  years' 
hard  work  on  the  part  of  Mr.  Sarg,  the 
puppets  are  here  to  speak  and  act  for 
themselves.  To  design  natural-appearing 
puppets  requires,  among  other  things,  a 
knowledge  of  anatomy,  mechanics,  art, 
the  principles  of  the  drama,  and  the  craft 
of  the  costumier. 

One  of  the  first  points  which  had  to  be 
settled  was  the  question  of  size.  The 
average  puppets  are  too  small  to  simulate 
living  human  beings  on  the  stage.    On  the 
other  hand,  it  is  possible  to  have  the 
puppets   too   large.    Mr.   Sarg  finally 
decided  that  puppets  about  three  feet  in 
height  were  the  most  satisfactory.  They 
must  not  be  too  heavy,  because  if  they 
are,  the  puppeteer  cannot  operate  them- 
Finally,  they  must  be 
constructed  with  joints 
which  will  enable  them 
to  move  just  as  a  human 
being  moves. 

These  puppets  move, 
not  only  their  hands, 
feet  and  heads,  but 
their  eyes  and  mouths  as 
well.  Imagine  a  puppet 
making  goo-goo  eyes  at 
his  lady  love ! 

The  design  of  the  pup- 
pet is  very  ingenious. 
The  head  is  fastened  to 
the  shoulders  in  such  a 
manner  that  it  can  move 
forward,  backward,  and 
sidewise.  The  arms 
have  ball  and  socket 
joints  in  the  shoulders, 
elbows  and  wrists.  One 
of  the  puppets,  which 
takes  the  part  of  a 
singer,  is  built  so  that 
its  chest  rises  and  falls 
exactly  as  does  the  chest 
of  a  person  who  is  sing- 
ing. Movement  at  the 
waist  is  provided  by 
means  of  flexible  ma- 
terial, and  the  legs  are 
joined  to  the  trunk  by 


MtAO  String 


SHOOLoea 


MOUTH  STUING 
fcYE  STRING 


HtAO  STQIN6 


HAND 


SHOULDtR. 
STRING 


UfATHtri 


KNtt  STftlNS 


©AU  AND 
JOCKtT  JOINT 


fOOT  STRING 


It's  E>one 

If  you  arc  curious  ]to  see  what  make6 
the  pupiKt  act  in  such  a  life-like  man- 
ner, examine  this  drawing.  You  will 
be  able  to  see  how  its  joints  are  arranged 
and  how  the  strings  the  puppeteer  to 
cleverly  pulls,  are  attached  to  the  joint* 
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pieces  of  leather,  which  are 
so  arranged  that  the  pup- 
pet is  able  to  imitate  the 
\  natural  movement  of  the 
hip.  The  knees  and 
ankles  both  have  ball-and- 
socket  joints,  but  in  the 
case  of  the  ankles  the 
movement  is  restricted  so 
that  it  is  impossible  for  the 
puppet  to  lose  control  of 
its  feet. 

Tlie  puppets  are  controlled 
by  a  number  of  fine  strings  which 
are  attached  to  a  little  wooden  device 
which  looks  a  good  deal  like  an  air- 
plane and  which  is  called  the  control- 
ler. The  nuwnber  of  strings  necessary  to 
control  the  puppet  runs  from  fourteen 
to  twenty.  The  string  has  to  be  very 
strong,  yet  fine  because  it  would  never  do 
for  the  audience  to  see  it.  After  many 
experiments,  Mr.  Sarg  found  that  Japan- 
ese trout  line  is  the  most  satisfactory 
material  for  the  purpose.  The  line  is 
very  fine,  not  as  coarse  as  the  thread 
ordinarily  used  for  sewing  on  shoe  buttons, 


yet  it  will  support  a  weight 
of  forty  pounds.  Although 
all  colors  and  combina- 
tions of  colors  have  been 
tried,  black  is  the  color 
which  is  least  visible  to  the 
audience.  Experiments 
were  even  made  in  camou- 
flaging the  string  after  the 
manner  of  camouflaging 
submarine  periscopes.  But 
black  has  been  found  to 
have  the  lowest  visibility. 

Two  bridges  are  built  over  the 
stage  on  which  the  puppets  appear. 
The  puppeteers  control  the  puppets  from 
these  bridges.  Each  puppet  has  an  ac- 
tor who  reads  the  lines.  As  the  puppet 
moves  across  the  stage,  the  actor  fol- 
lows it  on  the  bridge.  In  this  way  the 
audience  hears  the  voice  always  con  -ng 
from  the  part  of  the  stage  on  which  the 
puppet  is  located. 

It  is  very  difficult  to  train  people  to  be 
good  puppeteers.  The  new  puppets  are 
controlled  by  girls.  Learning  to  control  a 
puppet  is  a  good  deal  like  learning  to  play 


The  Stage  Director  and  the  Always  Pleasant  Actors 

A  tctnc  in  one  of  the  plays.  Look  at  the  stage  director  whti  U  <>pcakin){  to  the  puppeteer*  on  the  bridge  above 
and  you  will  get  an  idea  of  the  site  of  the  puppets.  When  seen  alone  they  appear  life-sire,  so  cleverly  are  the 
furcituxe  and  the  stage  settinss  deaigned.    The  fearsorac  skeleton  ia  arranged  to  fall  to  pieces  on  request 
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a  musical  instrument.  Some  girls  can 
learn  to  operate  the  puppets  in  about  two 
weeks,  while  in  other  cases  it  takes  months 
to  train  them.  The  most  difficult  thing 
for  a  puppeteer  to  do  is  to  make  a  puppet 
walk.  The  puppeteers  are  taught  to 
walk  the  puppets  with  their  eyes  shut  be- 
cause it  is  so  very  im- 
portant to  have  the 
puppet  walk  in  a 
natural  manner,  that 
the  puppeteer  must 
accomplish  this  auto- 
matically. The  feat 
next  in  difficulty  for 
the  puppeteer  to  learn 
is  to  make  the  puppets 
look  at  each  other  in 
a  natural  manner. 
The  puppets  can  pick 
up  objects,  throw 
them  down,  and 
mount  and  dismount 
animals.  In  fact, 
they  can  do  practi- 
cally everything 
person  can  do.  It 
far  easier  to  make 
them  dance  than  it  is 
to  make  them  stand 
still.  When  they  ar«^ 
standing,  they  have  u 
tendency  to  swa\ . 
The  skillful  puppeteer 
can  prevent  this,  but 
it  takes  a  great  deal 
of  skill  to  hold  a 
puppet  motionless  on 
the  stage. 

The  puppets  ha^  (' 
their  own  miniature 
stage  with  a  miniature 
lighting  system  which 
is  similar  to  that 
used  in  Broadway 
productions,  even 
to  the  colored  foot- 
lights.  In  order  to 
prevent  those  of  the 
audience  who  are 
sitting    near  the 
stage  from  seeing 
the  strings*  a  frame 
is  arranged  in  front 
of   the   stage,  on 
which  the  trout  line 
is  stretched  verti- 


Pulling  the  Strings 

The  rich  merchant  seated  on  his  cushions  enjovins 
a  smoke.  The  youns  ladies  above  him  are  pullinK 
the  strings  which  make  him  and  his  fellow  puppets 
act.    The  puppeteers  arc  invisible  to  the  audience 


cally.  This  screen  of  trout  line  effectually 
conceals  the  movements  of  the  strings 
which  are  attached  to  the  puppets.  In 
writing  a  play  for  puppets,  the  lines  have 
to  be  specially  written  to  accommodate 
their  movements.  There  can  be  no  short 
speeches  as  there  are  in  plays  wTitten  for 

living  actors. 

Among  the  com- 
pany of  puppets  are 
dogs,  rabbits,  don- 
keys, and  horses.  In 
one  of  the  plays  a 
skeleton  comes  on  the 
stage.  It  always 
amazes  the  audience 
by  its  acting  of  the 
supernatural.  It  b 
so  constructed  that  it 
falls  to  pieces  and 
pulls  itself  together 
again.  This  trick  is 
possible  for  the  simple 
reason  that  the  skele- 
ton has  hollow  bones 
through  which  strings 
are  run. 

This  system  of  man- 
aging marionettes  is, 
of  course,  a  refined 
version   of  the  old 
time  method.  Pup- 
pet shows  in  them- 
selves   are    as  cid, 
almost,  as  acting  fay 
living  persons.  Itwffl 
be  remembered  that 
Cervantes  has  an  in- 
cident in  his  immOTtal 
satire,  Don  Quixote, 
in  which  that  cele- 
brated and  chivalrous 
nobleman  achieves 
lasting  fame  by  rout- 
ing  the 
gang  of 
scurrilous 
knaves 
who  were 
abducting 
the  fair 
damsel  in 
a  puppet 
show  belonging  to 
a  strolling  player, 
to    the  owner's 
great  disgust. 
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Motor  Trucks  Pull  Subway  Cars 


Construction  work  is  facilitated  by  trusty  gaso- 
line tractors  that  rush  materials  where  needed 


MOTOR  trucks  are  today  running  in 
New  York's  subways.  To  be 
sure,  they  are  not  carrying  passen- 
gers, because  the  portions  of  the  tubes  in 
which  they  are  utilized  are  not  yet  com- 
pleted. Still,  they  are  performing  the 
very  good  service  of  rapidly  transporting 
earth  and  rock,  or  bricks  and  steel,  from 
one  point  in  the  system  to  another.  The 
freat  amount  of  material  which  must  be 
handled  inside  of  the  tubes  may  be 
realized  when  it  is  considered  that  the 
streets  over  the  subway  have  to  be  kept 
open  while  the  construction  b  going  on. 
The  torn-up  portions  of  the  roadway  have 
to  be  put  down  just  as  soon  as  the  con- 
crete roof  is  finished,  leaving  the  placing 
of  the  rails,  switches,  and  signal  equip- 
ment for  a  later  time.  In  order  not  to 
impede  street  traffic,  the  shafts  down 
w^hich  the  material  is  dropped  are  placed 
as  far  apart  as  possible.  This  makes  long 
liauls  necessary  inside  the  tube  itself. 

As  the  current  will  not  be  turned  on  in 
the  third  rail  until  the  regular  passenger 
trains  are  put  into  operation,  the  problem 
of  getting  long,  sixty-foot  rails  and  heavy 


switches  to  the  proper  points  on  hand  cars 
.seemed  too  formidable  for  solutin. 
Finally  the  superintendent  decided  to  use 
a  regular  motor  truck  fitted  with  flanged 
wheels.  There  wa.s  none  of  the  smoke 
and  steam  that  accompany  the  use  of 
locomotives.  Moreover  the  regular  flat 
car  was  rendered  unnecessary,  because  the 
motor  truck  was  converted  into  a  tractor 
with  a  fifth-wheel  at  the  rear  instead  of 
the  usual  body. 

Ten  to  fifteen  ton.s  of  si,\ty-foot  rails  are 
in  this  way  pulled  by  a  one-ton  truck. 
The  weight  of  the  front  ends  of  the  rails 
rests  on  the  truck  fifth- wheel  and  the 
weight  of  the  rear  ends  on  an  ordinary 
hand  car,  as  .shown  in  the  illustration. 
The  fifth-wheel  support  enables  the  truck 
to  turn  curves  and  run  over  cro.ss-over 
tracks  just  like  any  locomotive.  The 
truck  is  furnished  with  a  searchlight 
mounted  high  on  a  rod  extending  up  from 
the  dash.  This  and  a  regular  truck  horn 
give  men  working  along  the  track  a  warn- 
ing of  the  approach  of  the  unu.sual  vehicle. 

This  adaptation  of  the  familiar  motor 
truck  has  much  facilitated  the  work. 


A  fifth-wherl  is  mounted  on  the  rear  of  the  motor  truck.  Rails  and  ht-ams  rnlf  on  it  and  on 
the  ffmall  hand  car  in  the  background.    Tlit-re  is  no  smoke,  as  with  an  ordinnry  locomotive 
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Did  He  Join  tlie  Army  or  Navy? 
This  Service  Flag  Tells 

ONE  of  our  Jackies,  Maurice  Clem- 
ent, the  Quartermaster  on  the 
U.  S.  S.  Texas,  thinks 
that  the  conven- 
tional service  flag 
which  is  now  flying 
from  innumerable 
windows  all  over  the 
country,  has  one  de- 
fect. It  does  not  tell 
what  branch  of  the 
service  each  man  has 
entered. 

Now  Quarter- 
master Clement  is  ex- 
tremely  proud  of 
being  in  the  navy, 
so,  when  he  came  to 
make  a  service  flag 
for  his  own  home,  he 
framed  the  central 
white  space  with  a 
piece  of  white-line 
tied  in  attractive 
knots.  At  the  top  and 
bottom  of  the  panel 
he  made  a  double  Car- 
rick  bend ;  at  each  side, 
at  equal  intervals,  a  figure  eight  knot,  and 
then  a  square  knot,  thus  making  a  bal- 
anced design. 

This  flag  is  not  only  very  attractive,  but 
it  leaves  absolutely  no  doubt  as  to  what 
branch  of  the  service  it  symbolizes. 


White-line  tied  in 
central  panel  of  thi 


The  U.  S.  S.  New  York  as  She  Appean 
in  Pipes  and  Pipe  Fittings 

ERE'S  a  curious  new  battle- 
ship, a  model  of  the  U.  S.  S. 
New  York,  made  en- 
tirely of  pipes  and 
pipe  fittings  manu- 
factured by  a  prom- 
inent firm. 

The  boat  is  formed 
of  forty-seven  differ- 
ent kinds  of  pipe  fit- 
tings, four  types  of 
valves,  a  brass  whis- 
tle, oil  cups  and  valve 
parts.  It  is  elec- 
trically wired,  so  that 
its  propeller  revolves, 
its  cannons  fire,  and 
its  wireless  apparatus 
emits  sparks. 

The  man  who  con- 
ceived and  built  the 
vessel  is  Julius  Gerion, 
a  Belgian  mechanic, 
employed  in  the  com- 
pany 's  shops  at 
Bridgeport,  Conn- 
He  drew  no  plans  of 
any  sort,  nor  had  be 
ever  inspected  a  battleship.  He  simply 
copied  photographs  published  in  the  mag- 
azines and  papers.  For  ten  weeks  he 
worked  at  his  toy,  evolving  it  part  by 
part.  Six  thousand,  six  hundred  and 
sixty-nine  separate  pieces  were  used. 


sailor-knots  frames 
s  naval  service  flag 


The  Merits  of  the  Wooden 
Barrel  are  Obvious 

A BARREL  can  be  rolled. 
This  is  its  greatest  merit. 
Every  other  shape  of  contain- 
which  weighs  over  a  hun- 
pounds  when  filled,  must 
lifted  bodily  and  carried 
a  hand  truck  or  by  hoisting 
ichinery.    One  man  can  un- 
id  a  carload  of  sugar— two 
mdred  barrels  of  it — in  less 
lian  an  hour.  Don't  you  wish 
were  at  your  door?  No 
ler  container  can  be  han- 
at  this  rate,  even  by  two 
kn  working  at  top  speed. 


r mlrrwonrl  »nH  t'nilrnroorl 

Model  of  the  U.  S.  S.  New  York  made  entirely  of  pipes 
and  their  fittings.    It  is  the  work  of  a  Belgian  mechanic 


Digitizer' '  '^'ioogle 


Launching  Concrete  Boats  Bottom  Up 

Norwegians  are  shipbuilders  of  old.  Now  they've 
devised  a  new  way  of  building  and  launching  vessels 


LAUNCHING  a  two -hundred -ton 
concrete  vessel  bottom  up  may 
sound  fantastic,  but  it  has  recently 
been  done 
with  success 
by  a  ship- 
building 
company  in 
Norway. 
The  vessel 
was  a  rein- 
forced con- 
crete lighter 
(concrete 
strength- 
ened  by  a 
skeleton  of 
steel  strips), 
and  consis- 
ted of  an  in- 
ner hull  of 
wood  which 
served  as  a 
mould  for 
the  whole 

structure.  When  completed,  there  rested 
upon  the  launching  ways  the  inner 
wooden  mould,  divided  into  watertight 
compartments,  and  the  outer  concrete 


Though  lavmched  bottom 
form  inside,  the  big  boat 


hull,  both  bottom  up.  An  inner  compart- 
ment was  left  open  at  the  bottom,  so 
that  water  entered  as  the  vessel  left  the 

ways,  the  air 
escaping 
through 
pipes  in  the 
hull.  When 
this  com- 
partment 
was  com- 
pletely 
flooded,  the 
water  then 
reached  the 
level  of  the 
two  upper 
side  com- 
partments, 
causing  the 
boat  to  lose . 
its  buoyancy 
and  s  u  b  - 
merge  to  a 
position  of 

unstable  equilibrium.  In  this  position, 
a  slight  list  to  one  side  caused  the  boat 
to  heel  over  completely  and  float  to  a 
normal  position. 


side  up,  and  with  a  wooden 
slid  smoothly  into  the  water 


Position  A  shows  the  boat  just 
entering  the  water,  the  wooden 
form  inside,  and  all  of  its  water- 
tight compartments  full  of  air. 
In  position  B — water  has  entered 
the  center  compartment  and  also 
those  along  the  bottom,  the  air 
escaping  through  vents.  At  C 
— the  two  lowest  compartments, 
closed  to  the  water,  are  buoying 
up  on  the  boat  and  causing  it 
to  turn  over.  Drawings  D  and 
E  show  further  stages.  The 
water  is  afterward  pumped  out 
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Varnish  and  Varnishing 


Strange  gums  and  oils  and  how  they 
are  made  into  protective  coatings 

Bv  H.  M.  Beattie 


VARNISHES  are  of  two  kinds.  Spirit 
varnishes  are  made  by  dissolving 
a  gum,  such  as  shellac,  in  alcohol, 
but  oil  varnishes,  in  which  class  are 
most  of  the  varnishes  we  know  com- 
mercially, are  made  by  cooking  resinou? 
gums  in  oil,  and  adding  thinners,  such  as 
turpentine,  or 
a  petroleum 
product. 

The  charac^- 
ter  of  the  var- 
nish depends 
on  the  quali- 
ties and  prop- 
erties of  the 
raw  materials 
used.  Much 
gum  and  little 
oil  produce  the 
hard,  high  gloss, 
rubbing-var- 
nishes used  on 
pianos  and  fur- 
niture. Var- 
nishes which 
must  be  more 
elastic  and 
tougher,  but 
which  are  not 
exposed  to  the 
weather,,  con- 
tain a  less  pro- 
portion of  gum 
to  oil,  while 
the  exterior 
varnishes  of  all 
kinds  contain 
the  i^reatest 
quantity  of  oil  and  are  known  as  "long- 
oil"  varnislies.  Varnish  which  is  used  on  a 
railway  coach  must  have  elastic  qualities, 
and  must  be  able  to  withstand  the  ele- 
ments better  than  the  varnish  used  on  a 
chair,  or  on  the  interior  trim  of  a  house. 
The  varnish  that  is  used  on  tables  and 
interior  trim  must  be  able  to  withstand 
more  blows  and  rough  treatment  than 
the  carriage  varnish.  The  varnish  maker 
"  spent  many  years  in  developing  a 


The  long-leaf  pine  which 
Stales  produces  t>oth 


particular  varnish  for  each  particular  pur- 
pose, and  while  he  makes  a  universal 
varnish  adaptable  to  almost  any  need, 
experience  has  shown  that  for  the  best 
work,  a  particular  varnish  manufactured 
for  a  particular  purpose  always  gives 
more  lasting  satisfaction. 

Varnish  Mak- 
ing Begins  in 
New  Zealand 

The  gums 
used  in  var- 
nish  come 
mostly  from 
New  Zealand 
and  from  Af- 
rica. The  gum 
from  New  Zea- 
land is  called 
kauri  gum  and 
is  the  best 
known.  It  is  a 
semi-fossil 
resin  that  has 
been  buried  in 
the  ground, 
many  hun- 
dreds  of  years. 
It  is  sought  for 
in  primitive 
ways.  Armed 
with  a  long 
iron  rod,  the 
native  prospec- 
tor explores 
the  ground 
sometimes  to  a 
depth    of  8u 


grows  in  our  Southern 
turpentine   and  resin 


feet.  He  can  tell  by  touch  when  he  strikes 
gum.  He  then  digs  up  the  piece,  which 
may  weigh  a  few  ounces  or  many  pounds. 
He  sorts  this  gum  and  sells  it  to  the  for- 
eign middleman  who  in  turn  deals  with 
the  varnish  maker.  The  kauri  gum  is  a 
harder,  tougher  gum  than  the  African 
gum  and  commands  a  higher  price. 

The  oil  most  used  in  the  manufacture  of 
varnish  is  linseed  oil.  Linseed  oil  is 
obtained  from  flaxseed.    Flaxseed  has 
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Varnish  Making  Begins  in  New  Zealand 


This  Chinaman's 
Craoadpa  did  it  this 
way.  and  grandpa's 
grandpa  and  all  the 
rest.  It's  a  family 
custom,  don't  you 
know?  "Tiing"  nuts 
are  being  ground 
down  in  the  trough. 
They  give  a  valua- 
hie  oil.  useful  in 
varnish  and  finishes 


Pt^asxng  the  **tung" 
nnts.  The  appara- 
tos  is  crude  and 
ages  old.  The  meat 
of  **tung"  nuts  is 
much  like  that  of 
Braxil  nuts.  The 
oil  obtained  gives  a 
more  waterproof 
finish  than  does  lin- 
seed oil.  Varnish 
makers  buy  it  in 
large  quantities 


This  little  jungle 
maid  has  been  out 
prospecting  for  kau- 
tigxmi.  She  thrusts 
her  long,  iron  rod  in 
the  ground  and  tells 
by  touch  when  it 
has  located  a  lump 


Kauri  gum  p.ns^inR  from  thf  n.ntivr  New  Zt  alaiidcr  to  the 
exporter.  The  material  is  a  stn\i  fossil  risin  fount!  under- 
ground whtTc  it  has  Inin  for  hundreds  of  years. 
A  lump  may  weigh   a   few  ounces  or  scvcrul  pounds 
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been  grown  in  the  northwestern  States,  in 
Canada  and  in  India  for  many  years.  A 
new  and  important  source  of  supply  is 
Argentina,  in  South  America.  The  flax- 
seed is  crushed  and  then  heated  to  a  tem- 
perature of  about  160  degrees.  It  is 
pressed  in  large  hydraulic -presses  and 
yields  from 
26%  to  34%  of 
linseed  oil. 
This  oil  is  set- 
tled or  filtered, 
and  then  treat- 
ed chemically 
to  remove  cer- 
tain mucilag- 
inous matter, 
called  "foots," 
before  it  is 
ready  for  the 
varnish  maker. 

China  Con- 
tributes a  Won- 
derful Oil 

China  wood- 
oil  is  another 
large  factor  in 
varnish  making, 
is  the  product 
the  "Tung  nut," 
nut   growing  in 
China.     The  nut 
has  a  soft  shell  and 
a  meat  similar  in 
appearance  to  the 
Brazil    nut.  Thf 
shells  are  removed, 
then  the  nuts  are 
crushed,  heated  and 
pressed  in  the  most 
primitive    way  to 
produce   the  oil 
which  is  shipped  to 
this  country  for 
varnish  making. 
The  oil  has  peculiar 

waterproof  qualities  not  common  to  lin- 
seed oil. 

Turpentine  is  the  product  of  the  long- 
leaf  pine  tree,  grown  in  the  Southern 
States  of  this  country.  The  sap  of  this 
tree  is  collected  and  distilled.  The  dis- 
tillation produces  turpentine  and  resin. 
Resin  is  also  used  in  the  manufacture  of 
the  cheaper  varnishes  and  after  it  has 
undergone  certain  treatment  it  becomes 


Varnish  kettles.  A  coke  fire  heats  them. 
The  gum  is  melted,  then  oil  is  added 

Varnish  makers  experiment  many  years  to 
get  better  mixtures.     This  is  a  brush  test 


fit  for  use  in  varnishes  of  better  quality. 

All  of  the  raw  materials  are  brought 
together  in  the  varnish  factory  and  care- 
fully tested  and  graded  for  purity,  color 
and  other  characteristics. 

How  the  Varnish  Is  Made 

The  varnish 
itself  is  made 
by  melting  a 
quantity  of 
gum  in  a  cov- 
ered copper  or 
aluminum  ket- 
tle, over  a  fire. 
Coke  is  the  fuel 
usually  em- 
ployed. The 
varnish  maker 
knows  when 
the  gum  is  suf- 
ficiently melt- 
ed, by  the  way 
it  runs  off  the 
end  of  hb  stir- 
ring rod.  The 
kettle  is  re- 
moved from 
the  fire,  and  the  oil, 
which  may  or  may 
not  have  been 
previously  heated, 
added  to  the 
melted  gum.  The 
cover  is  removed 
and  the  kettle  re- 
turned to  the  fire. 
The  mixture  is  then 
cooked  at  a  de 
termined  tempera- 
ture until  it  has  a 
certain  viscosity  or 
"body."  The  ket- 
tle is  cooled  do^^Ti 
to  a  temperature  at 
which  it  is  safe  to 
add  the  thinners. 
The  next  step  is  the  aging  of  the  varnish. 
Certain  varnishes  attain  their  perfect 
condition  only  after  long  months  of 
standing  in  tanks,  where  a  slow  blending- 
process  goes  on.  This  aging  gives  to  the 
varnish  properties  that  make  it  last. 
The  varnish  has  to  pass  rigid  tests  for 
"body"  or  viscosity,  for  color,  and  fordr>'- 
ing  quality  also  brushing  and  flowing  tests 
before  it  is  ready  for  the  market. 
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The  Bali-Bearing  Creeper 

It  coasts  down  plowed  ground  and  crawls  along 
hillsides  because  of  its  easy-running  qualities 


ANOTHER  step  forward  has  been 
L  taken  in  the  reduction  of  friction 
and  therefore  of  loss  of  power,  in  farm 
tractors,  by  means  of  the  introduction  of 
ball-bearing  creeper  or  track-laying  units. 
The  use  of  ball-bearings  in  creeper  units 
has  two  gfreat  advantages.  The  first  is 
the  saving  in  power  effected  by  the  reduc- 
tion in  friction,  as  a  result  of  which  sa\nng, 
more  of  the  vehicle-power  can  be  em- 
ployed for  doing  useful  work  in  pulling 
plows  or  other  equipment,  instead  of  being 
consumed  in  merely  moving  the  tractor 
itself.  That  follows  from  a  test  which 
was  made  by  the  University  of  California 
and   in    which    a   ball-bearing  tractor 

actual  1  y  Orivinqpimon 
coasted  down 
plowed 
ground  with 
a  three  per 
cent  grade. 

The  sec- 
ond advan- 
tage is  that 
the  tractor 
may  work  on 


Ploughed 
ground  is  as 
nothing  to 
this  tractor 


4> 


Tread 


At  right:  A  driving  Oil  pump 
unit,   showing  the 
ball   bearings,  and 
structural  features 


Caslin^  telescoped  here 


side-hills  without  clogging  or  binding  the 
treads.  This  is  due  to  the  semi-spherical 
shape  of  the  two,  joining  raceways  and  the 
slight  circular  motion  which  they  permit. 
In  levee  or  side-hill  vineyard  work,  this 
type  of  tractor  has  given 
very  satisfactory  results. 
Some  of  the  unusual  feats  it 
can  perform  are  shown  in  the 
illustrations. 
Tread  sections  to  Each  of  the 

prevent  balls  from  driving  units 
coming  out  ig  controlled 

by  separate 
clutches,  so 
that  the 
tractor  can 
be  turned 
about  in  its 
own  length. 


Curved  raceway 


IS 


Never  mind  a  little  thing  like  a  mud  bath.  Walk 
right  in,  turn  around,  and  walk  right  out  again 


We  Are  Making  Our  Own 
Indigo  Now 

INDIGO  is  now  being  made 
from  coal-tar  in  this  country. 
At  Midland,  Michigan,  one 
thousand  pounds  of  twenty  per 
cent  paste  are  produced  daily. 
All  the  tariff  bills  of  this 
nation,  commencing  with  the 
tariff  of  March  3,  1883,  and  in- 
cluding the  tariff  of  October  3, 
1913,  placed  indigo  on  the  free 
list.  Not  until  September  9, 
1916,  was  a  bill  passed  putting  a 
duty  on  it.  It  was  the  first 
schedule  that  braved  the  anger 
of  the  German  dye  makers. 
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Tuning  Airplane  Wires 


Ever  notice  how  a  tuning  fork  vibrates  when  you  strike  the  correspond- 
ing note  on  a  piano?    Airplane  wires  are  tuned  on  that  principle  now 


ONE  of  the  most 
common 
troubles  on  all 
airplanes  has  been  the 
difficulty  of  correctly 
adjusting  the  tension 
of  the  wires  used  for 
bracing  the  wings. 
Some  of  the  wires  may 
be  tauter  than  others, 
after  a  few  hours*  fly- 
ing. There  has  been 
no  ready  means  of 
correcting  this  fault. 
In  consequence,  great 
stresses  have  been 
thrown  on  some  of  the 
wires,  while  others  suf- 
fered hardly  any  ten- 
sion at  all. 

In  tightening  wires, 
mechanics  rely  en- 
tirely on  their  touch 
and  hearing.  They 
twang  the  wire  with 
their  fingers  as  they 
would  the  string  of  a 
guitar,  listen  to  the 
note  emitted  and 
judge  the  tautness  accordingly.  The 
error  average  on  the  part  of  a  skilled 
mechanic — after  his  own  work  had  been 
tested  with  scientific  instruments — was 
found  to  be  about  ',iO^ , . 

It  remained  for  an  Italian 
a\iation  officer,  Carlo  Lerici, 
to  hit  upon  a  practical  way  of 
helping  the  mechanic  over 
his  difficulty.  The  accom- 
panying illustration  shows  the 
simplicity  and  ingenuity  of 
his  device,  which  is  really 
nothing  but  a  multiple  tuning 
fork. 

A  block  of  wood  holds 
a  series  of  metallic 
tongues,  resembling  those 
of  a  mouthorgan.  The 
length  of  these  tongues 
determines  the  musical 
note  which  they  give  off 


^  lot.  film  M<'r\  . 

Airplane  wires  must  all  be  at  the 
same  tension.  Here  a  new  multiple 
tuning  fork  determines  pitch,  hence 
tightness,   and   fitness   for  flying 


when  struck,  and  this, 
of  course,  depends  up- 
on the  number  of 
times  they  vibrate  in 
a  second.  Tuning 
forks  vibrate  in  sym- 
pathy with  strings  of 
corresponding  notes. 
A  "G"  tuning  fork, 
for  example,  will  vi- 
brate sympathetically 
when  held  close  to  a 
piano  on  which  the 
note  "G"  is  struck. 
Similarly,  when  an 
airplane  wire  is 
twanged  by  a  me- 
chanic, and  the  Lerici 
"vibrometer"  is  held 
close  to  its  end,  one 
of  the  metallic  tongues 
on  the  instrument  will 
vibrate  in  sympathy. 
The  mechanic  has  only 
to  take  note  of  the 
vibrating  tongue  and 
read  the  number  of 
vibrations  per  second, 
written  below  it  on 
He  then  takes  the  in- 


The  multiple  tuning  fork 
consists  of  reeds  clamped  in 
a  block.  Each  end  vibrates 
at  a  certain  known  pitch 


the  wooden  base 
strument  successively  to  the  other  wires 
and  "tunes"  them  by  tightening  or  loosen- 
ing them  respectively,  until  their  vibra- 
tion periods  correspond  with  that  of  the 
first  wire  tested. 

According  to  the  inventor,  the  chance 
of  safety  is  increased 
fully  15'>  by  making  all 
wires  equally  taut.  A  se- 
ries of  tongues  with  20-40 
vibrations  per  second  is 
.sufficient  for  all  the  mod- 
ern airplanes  used  in  the 
war. 

The  same  principle  b 
currently  used  in  de- 
termining the  frequency 
at  which  electric  genera- 
tors are  operating.  Reed- 
meters  are  among  the 
simplest  existing. 
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A  Metal  Bottle-Ck)ver  That  Never 
Wears  Out 

A METAL   bottle-cover  to  take  the 
place  of  the  unsanitary  paper  cover 
has  been  devised  by  Harry  W.  Spangler, 
of   Allentown,  Pa. 
It  may  be  used  over 
and  over  again  on 
any  number  of  bot- 
tles.   It  fits  around 
the  neck  of  the  bottle 
like  the  paper  cover, 
but  instead  of  being 
pried  off,  it  is  turned 
from  right  to  left  by 
means   of   a  knife, 
held  in  the  hand  of 
the  operator. 

The  knife  is  placed 
between  three  pro- 
jecting points  on  the 
surface  of  the  cover, 
these  points  forming 
a  kind  of  groove. 
The  cover  may  be 
used  on  fruit  jars  as 
well  as  on  milk  bot- 
tles or  other  glass  con- 
tainers, which  need 
such  a  protection. 


IS 


To   remove  the  cover,  a  knife 
placed  between  the  points  and  turned 


This  New  Self-Loading  Wagon  Makes 
Road  Grading  Easy 

THE  new  device  shown  in  the  accom- 
panying illustration,  is  designed  to 


load  and  unload  road-g^'^ding  dirt  three 
times  as  fast  as  any  other  similar  type  of 
machine.  It  consists  of  a  light  four- 
wheeled  trailer,  with  a  body  pivoted  about 
the  rear  axle.  The  bottom  of  the  body  is 
an  endless  belt,  automatically  driven  as 

the  trailer  is  pulled 
along  by  either  a 
four-horse  team  or  a 
light  tractor. 

The  body  is  low- 
ered at  the  front  end 
to  the  desired  angle 
by  means  of  a  worm 
gearing  under  the 
control  of  the  opera- 
tor on  the  trailer, 
who  also  controls  a 
cutting  edge  much 
like  that  of  a  plow- 
share, located  in 
front  of  the  forward 
end  of  the  conveyer 
belt.  This  cutting 
edge  scrapes  up  the 
dirt  and  throws  it 
back  on  to  the  for- 
ward part  of  the  end- 
less belt  which  car- 
ries it  to  the  rear  of 
the  body  and  piles  it 
up  to  the  proper 
height  until  the  entire  body  is  loaded. 

When  this  is  done,  the  front  end  of  the 
body  is  elevated  to  clear  the  ground. 
Then  the  trailer  is  hauled  to  the  dump- 
ing place. 


Body-raising  and 
lowering  worm-shafts 


Hinged 
tail-gate 


By  tipping  the  body  of  the  trailer  to  the  rear,  the  load  may  be  dumped 
all  in  one  place  or  spread  out  in  a  thin  layer  by  means  of  a  hinged  tail-gate 


Digitized  by  Google 


What  Is  Mean  Sea  Level? 


If  there  were  no  disturbing  influences 
the  ocean  would  be  of  one  equilibrium 

By  William  Bowie 

Chief  of  the  Division  of  Geodesy,  U.  S.  Coast  and  Geodetic  Survey 


W 


HEN 
one 
speaks 
of  the  eleva- 
tion  of  a 
place,  he  has 
in  mind  the 
vertical  dis- 
tance above 
an  imagina- 
ry surface. 
The  surface 
is  generally 
that  of  the 
oceans  imag- 
ined to  ex- 
tend inland 
under  the 
point  con- 
sidered. 

If  there 
were  no  dis- 
turbing in- 
fluence by 
the  sun  and 
moon,  the 
force  of  the 
winds  and 


How  the  Observations  Are  Taken 

Thr  leveling  is  done  aioriK  the  railroads  t>rcautir  of  rasy  transprirtation. 
The  civsineers  ride  on  motor  vi'loi:ii»e<lc5.  Notr  the  sunsliade  and  wind- 
bralcp.  The  leveling  instrument,  which  was  designed  by  an  official  of  the 
U.  S,  Coast  and  (iewletic  Survey,  is  ctinsiilered  the  most  satisfactory  one 
in  the  world.  Its  tri(x>d  is  mounted  on  one  of  the  motor  cars.  On  the 
second  car  there  is  placed  a  listing  adding-machine  on  which  the 
obser\'ations  are  recorded.  Wonderful  speed  is  attained.  A  party 
working  in  MichiRan  in  l'>16  ran  ^M>  minute  miles  of  levels  in  one  month. 


the  varying 

pressure  of  the  air,  then  the  surface  of  the 
oceans  at  all  places  would  be  one  of 
equilibrium.  If  lines  of  precise  leveling 
were  extended  inland  from  the  Atlantic, 
Gulf  and  Pacific  assumed  to  be  quiet  to 
Chicago,  for  instance,  and  if  the  leveling 
were  done  absolutely  without  error,  the 
elevations  of  their  junc- 
tion points  would  be 
absolutely  the  same  for 
each  line. 

But  the  waters  of 
the  oceans  are  rising 
and  falling  in  response 
to  the  forces  acting  on 
them,  so  in  order  to 
obtain  an  accurate 
starting  point,  a  tidal 
station  must  be  estab- 


The  bench  marks  arc  cemented 
into   masonary  or  concrete 


lished,  and 
the  position 
of  the  wa- 
ter's surface 
with  relation 
to  a  graduat- 
ed staff  must 
be  observed 
each  hour  for 
at  least  a 
year.  The 
average  po- 
sition of  the 
surface  of 
the  water 
during  the 
year  will  be 
almost  ex- 
actly mean 
sea  level. 

Under  the 
direction  of 
Major  E.Les- 
ter Jones,  its 
superintend- 
ent, many 
such  stations 
have  been 
established 

along  the  coasts  of  the  United  States  by 
the  Coast  and  Geodetic  Survey,  and  lines 
of  accurate  levels  have  been  extended 
from  them  to  furnish  bench  marks,  which 
control  the  surveying,  engineering  and 
mapping  done  by  the  Federal  Govern- 
ment, the  States  and  cities  and  by  pri- 
vate persons. 

An  elevation  is  the 
vertical  distance  above 
what  would  be  the  sur- 
face of  the  water  if  a 
sea-level  canal  were  ex- 
tended inland  from  the 
ocean  to  the  bench 
mark. 

Each  line  is  run  twice 
in  opposite  directionsto 
guard  against  errors. 
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Between  Stokes^  He  Knits  for  the 
Red  Cross  Unashamed 

A BIG,  burly,  railway  fireman  has 
adopted  knitting  as  his  avocation. 
Between  runs  or  even  between  shovels, 
Jack  Ryder  can  be  seen  sitting  in  his  cab 
placidly  knitting  away  at  a  sock  or  a 
sweater  for  one  of 
the  boys  "over 
there." 

We  see  that  he 
wears  gloves  while 
about  his  duties. 
Thus  the  article 
knitted  is  kept 
fresh  and  unsoiled. 

This  brave  pio- 
neer's example  is 
being  followed  by 
other  employees  of 
the  Burlington 
Road.  So  if  your 
train  is  delayed,  be 
sympathetic. 
Perhaps  the  fire- 
man has  dropped 
a  stitch — back 
along  the  right-of- 
way  somewhere. 


built  a  kind  of  viaduct  over  two  switch 
tracks,  a  street  and  across  the  roof  of  the 
Rock  Island  freight  wharves. 

The  viaduct  is  higher  at  one  end,  so 
that  the  two-hundred-pound  cakes  of  ice, 
which  are  raised  by  means  of  an  electric 
elevator,  will  slide  by  their  own  weight 
down  to  the  car  to  be  iced.    At  the  lower 

end  of  the  chute  is 
a  staging  so  that 
cakes  coming 
down  can  be 
shunted  to  either 
side  and  dropped 
into  different  cars 
simultaneously. 
Formerly  the  ice 
was  hauled  on 
wagons  and 
thrown  in  by  hand. 


Burlington  fireman  knits  between  times. 
Never  a  stitch  does  Jack  Ryder  drop 


Wherein  a  Head  and  a  Little 
Ingenuity  Save  Much  Work 

AN  ice  manufacturer  of  Hutchinson, 
.  Kansas,  saves  time  and  money  in 
loading  ice  into  refrigerator  cars.    He  has 


Castor  Oil  Is 
Going  Up 

THE  price  of 
castor  oil  is 
advancing  rapidly. 
No  more  children 
than  usual  have 
eaten  forbidden 
goodies,  but  air- 
planes have  developed  insatiable  appetites 
for  this  remedy. 

The  Government  has  recently  been 
buying  enormous  quantities  of  this  de- 
lectable article.  So  now  the  airplanes 
will  get  it  for  lubricating  their  engines. 


storaqe 


At  right:  By  utiliz- 
ing a  chain  elevator 
and  chute  as  shown, 
the  ice  maker 
saves  much  work 


Below:  The  chute 
passes  over  two 
switch  tracks,  a 
street  and  the  roof 
of    a  building 


^r(^l(J^f  doiv 
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And  Still  They  Come! 
Some  Novel  Uses,  Com- 
forts, Efficiency  Devices, 
Conveniences  and  Econ- 
omies for  the  Automo- 
bile and   Motor  Truck 


This  new  type  of 
headlight  dimmer 
has  an  inside  g)aM 
shelf  which  catches 
and  diverts  the 
glaring   light  rays 


In  circle:  A  row- 
ing heel  support  for 
the  foot  that  oper- 
ates the  accderator 


Each  downward 
push  of  the  cutter 
deans  the  spark 
plug  and  polishes 
the  wire  points 


A  shutter  which 
may  be  operated  at 
will  is  held  to  the 
radiator  with  four 
small  spring  bolts 


410 


An  inclosed  socket  for  a  flexible 
cord  and  trouble  Unlit  which  may 
l)c  used  on  any  part  of  the  outo- 
niobilc     thnt     ntitis  nttrntiim 


A  non -carbonizing 
plug  that  is 
ed  to  bum 
off  the  carbon  by 
its  high  work- 
ing temperatures 

A  body  hoist  is 
shown  to  use  in 
connection  with 
passenger  cars  made 
iiremdeUvcry  trucks 
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These  Are   the   Trapeze  Artists 
Among  Telephone  Poles 


TELEPHONIC  com- 
munication has  be- 
come so  much  a  part  of 
our  everyday  life  that 
the  new  camps  springing 
up  number  telephones  as 
among  the  first  military 
necessities. 

In  equipping  Camp 
Gordon,  near  Atlanta, 
Ga.,  the  telephone  wires 
had  to  be  swung  across  a 
long,  newly  made  rail- 
road cut.  Speed  was 
imperative.  Instead  of 
making  a  detour,  pole- 
less,  aerial  cross-bars 
were  placed  in  position, 
held  secure  by  guy  wires 
fastened  to  poles  run- 
ning at  right  angles  to 
them. 

Four  hundred  tele- 
phones will  be  installed. 
The  plant  needed  to  con- 
nect these  telephones 
with  the  exchange  is 
large  enough  to  do  credit 
•I  fair-sized  town. 


is  cut  out  to  conform  to  the  shape  of  the 
top  of  the  coat  displayed  and  of  the  be- 
holder's chin.  Thus  the  man  looking  in 
the  window  sees  himself 
wearing  the  suit  on  dis- 
play. 


Crossbars  held  in  position  by 
wires  attached  to  poles  at  the 
riffh*  nnd   left   of  the  area 
'he  illustration 


wooden  wheel. 

length  of  weld,  however,  which  follows  the 
mid-section  of  each  spoke,  so  that  this 

type  of  wheel  is 


Steel  Wheels  .\re  Be- 
coming Popular 

THE  tendency  to  sub- 
stitute steel  for 
wood  in  the  manufac- 
ture of  wheels  for  auto- 
mobiles and  heavy 
trucks  is  not  due  to  any 
desire  to  economize  in 
the  cost  of  the  wheels, 
but  is  largely  the  result 
of  the  scarcity  of  good 
wood.  In  Europe,  the 
wooden  wheel  has  long 
been  replaced  by  the 
steel  wheel  on  trucks. 

The  most  widely  used 
wheel  in  England  today 
is  made  from  sheet  steel. 
It  is  stamped  in  two 
parts.  These  are  after- 
ward welded  together  by 
an  acetylene  flame. 
The  finished  wheel  looks 
almost  exactly  like  a 
There  is  an  immense 


muimg  oif"^  n* 
to  the  spring  bolti 
the   steering  knuc 


Below    is  shown, 
clever  device  in  wh 
to  wash  the  muddu 
wheels  of  an  automobile 


This  motor  firc-apparatus  enables  fire 
departments  to  cover  a  far  larger  area 
than  was  pyossible  with  old  methods 


not  considered  a 
very  good  manu- 
facturing propo- 
sition. 

From  three  to 
six  bolts  are  used, 
according  to  the 
size  of  the  wheel. 
^  have  cap  nuts, 
outer  nave  plate  is 
ose  fit  on  the  hub,  so 
t  the  wheel  can  be 
ed  oS  easily  when 
nuts  are  removed, 
wheel  can  *be  sup- 
with  a  demount- 
m  if  desired,  but 
very  slight  de- 
or  such  rims  in 
I. 
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Light  Up  Both  Roads  When  Your 
Automobile  Turns  a  Comer 

BECAUSE  an  automobile  in  which  he 
was  riding  one  evening,  went  around 
corners  so  fast  that  it  was  dangerous, 
and  because  the  front  lamps  were 
stationary  and  would  not  swing  in  the 
direction  the  car  was  going  until  it  had 
turned  completely,  Frank  E.  Harvey  of 
White  Hall,  Illinois,  resolved  that  certain 
improvements  in  automobile  headlights 
were  necessary.  Therefore,  Frank  E.  pro- 
duced a  very  simple  and  commendable 
invention. 

The  idea  is  to  make  at  least  one  head- 
light turn,  and  that  at  the  moment  the 
steering  wheel  is  revolved.  Thus  one 
headlight  shines  up  in  the  new  direction 
while  the  other  continues  to  light  the  old 
roadway.  In  this  way  light  is  provided 
in  the  two  places  most  needed  when 
rounding  a  corner.  The  connecting  rod 
between  the  front  wheels  supplies  the 
motive  power  which  moves  the  lamps. 
Two  pins  are  made  fast  to  this  rod  near 


.1  ^^■.|«..- 


■'1' 


Raw Jrom  : 
left  lamp 
unchanged 
left  turn 


Ray  from  right 
:lamp  follows  turn 

y 

■  Lamps  on 

•  ptvots 


5tcenr»q  rod 


each  end,  and  the  rod 
in  its  right-and-left 
movements  causes 
one  or  the  other  of 
the  pins  to  strike  the 
arm  of  its  bent  rod 
leading  up  to  the 
corresponding  light. 
The  illustrations 
show  details.  A 
spring  keeps  the 
parts  taut  and  ready 
to  respond  to  all 
impulses  from  the 
pins  and  rod. 


Lamp  \ 
turnmq 
rod 


One  light  points 
straight  ahead,  the 
other  in  direction 
car  is  going.  Steer- 
ing rod  operates  it 

Below :  Note  how 
the  light  on  left  has 
turned  with  the 
wheels.  Device 
prevents  accidents 


Two  or  three  rolls  will  produce  the 
warmest,  brightest  fire  you  ever  kindled 

Is  Coal  Scarce?   Use  the 
Newspaper  Log. 

THE  only  virtue  no  one  has  ever 
denied  a  newspaper,  is  that  it  burns 
well.  But  as  fuel  as  well  as  in 
news,  it  has  always  been 
short-lived.  Hence  the  news- 
paper log!  It  burns  from 
three  quarters  of  an  hour  to  an 
hour  and  a  half  in  any  fire- 
place or  stove. 

Spread  five  sheets  of  news- 
paper, folded  once,  on  a  table, 
with  the  folded  ends 


toward  you.  Begin 
to  roll  them  into  a 
tight  roll.  Before 
the  first  section  is 
completely  rolled,  in- 
sert another  section, 
and  continue  until 
the  "log"  is  from  two 
to  three  inches  in 
diameter.  Saturate 
each  roll  thoroughly 
with  kerosene. 

Mr.  F.  H.  Albee 
of  Hyde  Park,  Mass. 
is  the  inventor  of  this 
economy. 
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Night-Moths  and  Their  Guiding  Flames 


Electric  lights  and  gasoline  flares 
to  help  the  night-flyers  land  in  safety 

By  Lieutenant  Henry  A.  Bruno 

Late  of  Imperial  Royal  Flying  Corps,  Canada 


A NEST  of  the  German  machines 
that  make  frequent  air  raids  on 
London  when  the  weather  is  favor- 
able was  discovered  by  a  soHtary  airman 
of  the  British  Royal  Fl>4ng  Corps,  who 
had  been  on  coast  patrol  and,  as  often 
happens,  lost  his  way  in  the  darkness. 
From^  his  report  I  write  this  description. 

The  aerodrome  is  protected  by  three 
anti-aircraft  batteries,  consisting  probably 
of  three  guns  each.  There  are  five 
hangars,  as  the  pictures  show.  How 
many  planes  they  house  is  not  known, 
but  a  rough  guess 
places  the  number  at 
about  thirty.  There 
are  two  large  repair 
sheds  at  one  end  of  the 
field,  one  of  which  con- 
tains a  power  house 
where  electric  current 
is  generated. 

In  order  that  squad- 


Heav(j  non-breakable  plate  qiais 


E.lcc»ric  ^.--^Jhect  metjl  reflector  running 
Liqhlf   r=?""~  alonq  tre;ich  on  bottom  and  SKfcj 


The  electric  lights  within  the 
trenches  send  up  a  bright  glow 


rons  which  fly  at  night  might  find  their 
home  again,  the  Germans  left  nothing  to 
chance.  •  They  filled  ten  buckets  with 
rope  and  rags,  soaked  in  gasoline,  and 
arranged  them  as  follows:  Seven  in  a 
line  over  a  distance  of  seven  hundred 
yards  to  form  the  long  leg  of  the  letter 
"L,"  and  three  more  over  a  distance  of 
four  hundred  yards  for  the  short  leg. 
Near  the  first  bucket,  at  the  beginning  of 
the  "L,"  they  erected  a  pole  twenty  feet 
'high,  vAth  a  red  electric  light  on  top. 
When  these  gasoline  flares,  as  they  are 

called,  are  lighted,  they 
can  be  seen  from  a 
great  height  on  a  clear 
night.  The  aeroplanes 
land  toward  the  short 
leg  of  the  "L,"  and 
run  inside  and  down 
the  long  arm. 

This  system  is  also 
used  by  the  Allies;  but 


To  assist  their  night  flyers  m  making  safe  landings,  the  Germans  have  developed  an  ingenious 
system  of  illumination  for  their  aerodromes.    Within  two  line  parallel  trenches,  electric  lights 
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fb%/erfu\  c\ccinc  hmps  set  in  tvo  jhallov  trcncNw 
covered  wiUi  heavi^  non-bfciliable  plafe  clarr 


T 


LANDING  GR.OUND 


I 

t 

1 

s 


 S^OO  ydi   


GASOLINE  FLAaer 

Tin  qjjtiefj  contiininq  raqf 
and  rope  fed  ivitti  qatoliie 


General  arrange- 
ment of  a  German 
aerodrome  showing 
the  position  of  the 
gasoline  flares  and 
the  trenches  cover- 
ed with  unbreaka- 
able  plate  glass 
through  which  elec- 
tric lights  shine 


□ 

Pc!e  20  (eri  hrqh 
•with  red  I'qh*  cn 


the  Germans,  not  content  with  the  gaso- 
line flares,  dug  two  shallow  trenches,  both 
five  hundred  yards  long  and  set  two  hun- 
dred yards  apart  inside  the  *'L."  These 
they  lined  with  bright  metal  to  serve  as  a 
reflector.  A  row  of  powerful  electric 
lights  was  set  in  each  trench.  Over  the 
top,  heavy,  unbreakable  plate-glass  was 
laid  on  a  level  with  the  surface  of  the 
ground.   The  pilot  has  only  to  glide  down 


on  top  of  the  glass  in  order  to  make  a  good 
landing.  If  the  power-plant  should  break 
down,  so  that  no  current  can  be  obtained 
for  the  lamps,  then  the  flares  can  be  used. 

The  system  betrays  itself,  however. 
The  Allies  fly  over  the  illuminated  aero- 
drome at  night  and  drop  bombs  upon  it. 
As  a  result,  the  Germans  have  had  to 
use  their  lights  only  intermittently,  and 
in  some  cases  they  had  to  abandon  them. 


1 1 


•re  placed  covered  with  heavy,  unbreakable  plate  glass.  The  pilots  have  simply  to  follow  the 
Ught  and  to  Land  00  the  glass  in  safety.    In  addition  to  electric  lights,  gasoline  flares  are  used 
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Raising  Sponges  on  a  Bed  of  Cement.    Why  Not  Hooverize  by  Eating  Lizards 
The  Sponges  Like  It  and  Alligators? 


^^^^^^^^^ 


Sponges  growing  on  triangles  of  cement. 
Below:  Thin  wires  attach  the  cuttings  or 
seed  sfKjnges  to  the  heavy  cement  disks 


THINK  of  raising  animals  on  slabs  of 
cement  placed  on  the  bottom  of  the 
ocean!    Of  course  we  mean  sponges;  for  palatable 
sponges    are    merely  simple 
animals.   The  Bureau  of  Fish- 
eries    has    discovered  that 
sponges  like  cement  better 
than   coral   rock,   stakes  or 
copper  wire — like  it  so  well  in- 
deed that  Ameri- 
can sponge  culture 
has   grown  from 
practically  noth- 
ing into  a  million- 
dollar  industry. 

Cement  disks 
and  triangles  have 
been  used  with 
great  success  in 
the  sponge  beds  of 
Cuba  and  the  Ba- 
hamas.  The 
sponges  readily  at- 
tach themselves  to 
the  firm,  clean  sur- 
face and  thrive  on 
it.  The  disks, 
about  ten  inches  in 
diameter  and  one 

and  one-quarter  inches  thick,  are  com- 
posed of  a  mixture  of  one  part  of  cement 
to  three  or  four  parts  of  sand.  Two  holes, 
about  four  inches  apart,  are  made  in  each 
by  thrusting  an  iron  bar  through  the 
cement  before  it  hardens.  The  disks  can 
be  made  for  less 
than  two  cents  each. 

The  cuttings  or 
seed  sponges  are  at- 
tached to  the  disks 
in  the  manner 
shown  in  the 
photograph.  A  thin 
wire  is  generally 
strong  enough  to 
hold  them  securely 
to  the  disks.  Each 
disk  and  triangle  is 
numbered  so  that 
the  Bureau  of  Fish- 
eries knows  the 
growth  and  behav- 
ior of  the  cuttings  Xhe  pail  has  a  glass  bottom  through  which 
at  all  times.  the   fuhennan  can  locate  the  sponges 


MANY  reptiles  are  edible  and  if  sold 
under  other  names  they  would  be 
as    well.    Most    of    us  eat 
diamond-back  terrapin  if  we 
can  afford  it,  and  more  of  us 
enjoy  green  turtle  soup.  Yet 
both  terrapin  and  turtles  are 
reptiles.       The  eggs  of  the 
green  turtle  are  said  to  be 
more  nutritious 
than   hen's  eggs. 
Along  the  Amazon 
and  Orinoco  rivers 
in  South  America, 
turtle  eggs  form 
an  important  food 
item. 

That  lizards 
may     be  eaten 
seems  more 
strange.  Yet  they 
were  so  popular  a 
food  in  the  Ba- 
hama Islands  that 
they    have  been 
hunted  almost  to 
extinction.  Flor- 
ida alligators  are 
said  to  be  really 
delicious.    Their  appearance  is  certainly 
against  them,  but  when  carefully  skinned, 
the  flesh  is  no  more  repulsive  looking  than 
that  of  pork  or  veal.    The  taste  has  some- 
thing of  that  of  both  fish  and  meat. 
That  Americans  will  ever  eat  snakes  is 

more  than  doubt- 
ful. Just  why  they 
should  be  consid- 
ered more  ofifen- 
sive  than  eels  or 
snails  is  a  gastro- 
nomic problem. 
But  large  snakes 
are  so  scarce  in  this 
country  that  we 
shall  probably 
never  be  c<*lled 
upon  to  conquer  our 
prejudice.  The  pig 
and  the  oyster,  both 
of  which  we  rel- 
ish, are  unexcelled 
as  scavengers  by 
any  reptile. 
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Gunning  for  Aircraft  How  the  Italians  Do  It 

The  pieces  must  be  fired  at  their  targets  point-blank, 
just  as  a  duck  hunter  fires  at  birds  on  the  wing 


WHILE  it  is  true  that  no  European 
strategist  foresaw  the  important 
part  that  aircraft  were  destined 
to  play  in  the  present  bloody  conflict,  it 
was  at  least  realized  that  a  man  in  the  air 
bad  reconnoitering  possibilities.  Krupp 
even  developed  anti-aircraft  guns  to  be 
carried  on  automobiles — weapons  so  clum- 
sily mounted  that  they  were  of  not  much 
avail  against  a  swiftly  moving  flying- 
mach  i  n  e  . 

One  of  Ger-  ^ —   

many's  pio- 
neer advo- 
cates of  the 
military  fly- 
ing machine 
was  Colonel 
Moedebeck. 
As  far  back 
as  1909,  he 
predicted 
that  only 
shrapnel 
could  be  ef- 
f  e  c  t  i  V  e  1  y 
used  against 
a  pr>ing  air- 
scout  —  a 
prediction 
which  has 
been  amply 
fulfilled  in 
the  war. 
How  as- 


How  They  Gun  for  Airplanes  in  Italy 

Before  the  war  no  military  enRinccr  would  have  dreamt  of  mountinR  so 
heavy  a  {lit-cc  on  an  automobile.  Indeed,  it  would  have  been  con?iidere<l 
almost  an  enginrrring  impo-^i^ibiliiv.  But  thf  nfct-^^itv  of  atcat-kitix 
prying  air  wrouts  from  constantly  chanKiriK  U)catii»n!(  lias  ni«ilc  it 
absolutely  nccfssary  to  achieve  what  sei'mvtl  to  l>c  the  imjiossiblc 


naval  guns  on  field-carriages.  Here  we 
see  an  Italian  anti-aircraft  gun  heavier 
than  the  piece  which  Krupp  in  1910  de- 
signed exclusively  for  naval  use,  boldly 
mounted  on  an  automobile  truck.  It  is 
evident  the  truck  is  built  for  speed — 
evident  because  of  the  mud-guards. 

The  heavy  shell  fired  by  this  Italian 
piece  scatters  a  cloud  of  deadly 
bullets.     Because    of   its  power,  the 

velocity  of 

—  X  the  pro- 
jectile is 
maintained 
better  than 
would  have 
been  possi- 
ble with  the 
feebler 
pieces  with 
which  Eu- 
rope entered 
the  war.  In- 
deed, high 
power  is 
necessary  be- 
cause of  the 
altitude  at 
which  battle 
planes  now 
fly  for  safety. 

Such  a 
heavy  gun 
has  a  practi- 
cally straight 


tonishingly 

anti-aircraft  artillery  has  developed  is 
e\idenced  by  the  accompan>ing  photo- 
graph, taken  on  the  Italian  front.  The 
earlier  anti-aircraft  weapons  were  rather 
small  and  were  provided  with  elaborate 
range-finding  devices.  In  a  few  months  it 
was  found  that  the  pieces  must  be  very 
much  heavier  than  had  been  anticipated, 
and  that  they  must  fire  at  their  targets, 
point-blank,  just  as  a  duck  hunter  fires 
at  birds  on  the  wing;  there  is  no  time  for 
range  finding. 

As  our  photograph  shows,  the  caliber 
has  been  increased  enormously.  The 
English  and  French  have  mounted  heavy 


path  at  high 

angle  fire;  the  projectile  reaches  its  target 
quickly.  It  is  hard  at  best  to  judge  the 
point  at  which  an  airplane  will  have 
arrived  to  be  annihilated  by  a  shell  fired 
from  below.  Hence  it  is  of  paramount 
importance  to  reach  that  point  as  quickly 
jis  possible. 

A  good  pilot  can  avoid  being  hit  by 
suddenly  turning  and  twisting  as  soon  as 
he  sees  an  anti-aircraft  battery  open 
on  him.  Established  batteries,  whose 
location  can  hardly  escape  detection,  are 
therefore  at  a  disadvantage.  But  a  gun 
like  that  here  shown,  mounted  as  it  is  on  a 
swift  automobile,  has  a  better  chance. 
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Going,  Going!  The  Steeple  Bows     crates  and  all,  are  placed  in  the  box,  the 
to  Business  in  Portland  ^^^^"^  ^^"^ 


HERE  is  the  picture  of  a  stately 
church  steeple  an  enterprising  pho- 
tographer snapped  just  as  it  was  on  the 
verge  of  plunging  to  the  street  below. 

The  steeple,  in  the  days  of  its  fame,  was 
part  of  the  Tay- 
lor Street  Methodist 
Episcopal  Church,  of 
Portland,  Oregon. 
For  many  years  this 
was  the  finest  church 
building  in  the  city. 
Then  the  expansion 
of  the  business  dis- 
trict enveloped  the 
site,  and  the  con- 
gregation sought  an- 
other location  for 
its  house  of  worship. 
The  building  that  is 
now  being  razed  will 
be  supplanted  by  a 
business  block,  but 
one  floor  will  be  oc- 
cupied by  a  mission, 
to  comply  with  a  re- 
quirement in  the 
deed,  which  states 
that  the  property 
must  always  be 
used  for  religious 
purposes. 


This  is  not  an  accident.  A  wrecking  com- 
pany is  removing  an  old  landmark  in 
Portland,  Ore.  A  skyscra{>er  supplants  it 


Pasteurizer  and  Ice-Box  Combined— 
A  New  Convenience  for  Milk-Dealers 

AM  ILK  sterilizer,  pasteurizer  and  re- 
frigerator all  in  one,  in  the  space  or- 
dinarily occupied  by  an  ice-box,  that's 
the  newest  dairy  appliance.  Wouldn't 
you  want  it.  if  you  were  a  small  milk 
d«  la  of  a  metal-lined  box, 

for  both  I've  steam 
the  necessary  tem- 
eam  is  raised  in  a 
?h  one  bushel  of  coal 
urize  two  hundred  and 

• 

pasteurize,  the  bottles 
raw  milk.  Then  metal 
own  outside  of  the  box 
ying  illustration,  are 
tops.     Bottles,  wood 


off  gradually  until  the  milk 
reaches  the  temperature  of 
142  degrees,  at  which  it  is 
held  for  a  half  hour.  Then 
the  steam  is  shut  ofT  and  cold 
water  is  turned  on  until  the 
warm  water,  which 
naturally  rises  to  the 
top  has  time  to  run 
ofT. 

No  ice  need  be 
used  if  a  cold  wa- 
ter supply  is  availa- 
ble. In  any  event,  a 
few  pieces  of  ice 
placed  on  top  of  the 
ca.ses  will  keep  the 
milk  cold  until  it  b 
ready  to  deliver. 
The  pasteurizer  then 
becomes  an  ice-box, 
and  one  which  will 
pay  for  itself  in 
eighteen  months  by 
the  saving  made  in 
ice  alone. 

The  delivering  of 
milk  is  attended 
w  ith  many  hardships 
anyway.  The  dairy- 
man must  frequently 
arise  at  three  thirty 
A.  M.  to  milk  and  get 
his  product  started 
for  the  city  in  time 
customers.    Any  devices 


for  morning 
which  will  lighten  his  work  are  welcome. 
They  are  all  too  few. 


A  small  milk-dealer  can  pasteurize  two 
hundred  and  fifty  quarts  of  milk  at  a  time 
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The  Nasal  Flute— You  Blow  Your 
Soul  Into  It 

GOOD  things  come  slowly,  which  ex- 
plains why  it  required  ten  years  of 
e.\perimenting  on  the  part  of  Aurion  V. 
Chevers,  of  East 
Providence,  Rhode 
Island,  to  devise  the 
musical  instrument 
which  he  is  holding 
to  his  nose.  It  is 
made  of  wood  and 
consists  of  a  hollow 
chamber  with  two 
holes  for  the  nostrils 
and  one  hole  for  the 
mouth.  Musical 
sounds  are  produced 
uith  it  by  blowing 
through  the  nose, 
and  the  tone  and 
pitch  are  varied  by 
closing  or  opening 
the  mouth.    In  this 

way  many  tones  can  To  play  the  flute,  you  place  it  against 
be  produced.  your  nose  and  breathe  as  melodically 
  as    possible    through     your  nostrils 

A  New  Type  of  Hydro-Generator. 
It  Moistens  Gas  Engine  Fuel 


THE  new  type  of  fuel-moistening  de- 
Nice  shown  in  the  accompanying 
broken-away  sketch  is  designed  particu- 
larly for  use  on  trucks.  It  consists  of  a 
special  combined  intake  and  exhaust  man- 
ifold, carbureter  and  water  tank.  The 


water  tank  is  mounted  on  top  of  the  en- 
gine, underneath  the  hood,  and  feeds  a 
small  amount  of  water  to  a  special  nozzle 
which  is  incorporated  in  the  carbureter 
float  chamber. 

The  carbureter  differs  from  that  of 

conventional  design, 
in  that  the  float 
chamber  and  air-in- 
take are  in  two  sepa- 
rate pieces,  several 
inches  apart,  the 
air-intake  having  a 
special  bell-mouthed 
connection  with  the 
intake  portion  of  the 
combined  manifold. 
Between  the  air-inlet 
and  the  throttle 
valve,  a  special  pipe 
leads  directly  to  the 
intake  manifold, 
through  which  the 
additional  amount 
of  air  furnished,  is 
controlled. 

The  water  is  sy- 
phoned from  the  tank 
into  the  special  fuel  nozzle,  while  the  air 
is  fed  into  the  intake  manifold  through  its 
own  inlet.  The  fuel  and  water  mixture 
striking  the  hot  exhaust  manifold  is 
raised  to  a  high  temperature,  the  water 
turning  into  steam  as  it  mixes  with  the 
air  fed  into  the  cylinders.  As  pointed  out 
previously  in  the  Popular  Science 
Monthly,  the^  admission  of  a  small 
amount  of  steam  with  the  atomized  fuel 
tends  to  give  greater  power  and  to  keep 
the  engine  cylinders  free  from  carbon. 


Fuel  and  water  vaporize  against  the  hot 
manifold.    Steam  keeps  down  the  carbon 


Canned  Music  for  the  Flindus 
in  Their  Native  Language 

AT  Calcutta,  talking-machine  records 
are  made  in  all  the  principal  lan- 
guages of  India— Hindustani,  Tamil, 
Tc'lugu  and  Marat  hi.  Though  few 
natives  of  India,  comparatively  speaking, 
are  rich  enough  to  buy  talking-machines, 
it  is  common  for  companies  or  individuals 
to  tour  the  country,  giving  concerts  with 
the  machines.  Before  the  war  records 
in  the  native  languages  were^— of  course- 
made  in  Germany,  but  now  they  are 
produced  only  in  India. 
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Living  in  a  Giant  Life-Buoy 

Within  are  accommodations  for 
a  dozen  shipwrecked  passengers 


UNDERNEATH,  the  ship's  engines  vi- 
brate steadily,  the  big  propellers  at 
the  stern  driving  all  on  board  nearer 
and  nearer  England. 

Then  comes  a  roar — a  thud.  All  through 
the  ship  runs  a  great  shudder.  There  is  a 
violent  rending  and  tearing,  and  up  from  the 
boiler-room  comes  a  huge  pufif  of  smoke,  the 
hiss  of  escaping  steam,  the  shriek  of  dying 
stokers  and  the  smell  of  fire. 

There  is  no  need  for  explanation.  It  is 
evident  enough  that  a  submarine  has 
launched  a  torpedo  only  too  effectively.  Up 
on  deck  rush  passengers  and  crew.  Their 
one  thought  is  the  lifeboats.  Has  the  ship 
lifeboats? 

It  has.  They're  of 
a  new  kind.  They 
look  like  enormous 
tops  all  ready  to  spin. 
Inside  are  rows  upon 
rows  of  seats.  There 
are  four  or  five  of  the 
giant  boats  (buoys 
they  are)  scattered 
along  each  side  of  the 
ship,  ne.xt  to  the  rail. 

Into  hatches  in  the 
uppermost  side  of 
these  curious  buoys 
call  them  by 
right  name)  - 
the  people— so 
to  each  buoy. 
The  ship  is  listing 
rapidly.  Also  the  fire 
seems  to  be  gaining 
headv/ay.  Smoke 
rolls  out  of  the  stack 
and  surges  through 
openings  in  the  deck 
and  from  cabin  win- 
dows.   At  the  far  end 

All  that  is  left  when 
the  ship  sinks,  is  a  little- 
colony  of  lifeboats, 
rather,  life-b 


of  the  ship  water  already  reaches  the  ral 
Stragglers  scramble  madly  about  the  dedt. 
Suddenly  hatches  are  clamped  down  on  thi 
lifeboats  at  the  water-logged  end  of  the  great 
ship.  The  life-buoys  half  slide,  half  float  of 
into  the  water,  some  of  them  dippinj;  i 
fathom  or  two  beneath  the  surface  as  a  re- 
sult of  their  momentum.  In  a  moment, 
however,  they  bob  up  like  corks. 

Suddenly  the  looming  bulk  of  the  huse 
ship  upends  itself,  water  sliding  in  great 
sheets  oflF  of  the  exposed  portion.  Do^Titta 
ship  plunges,  wallowing  and  eddying  as  it 
goes  under,  smoke  and  flame  pouring  from 
the  superstructure.    Stragglers  and  the  lif^ 


(let's 
their 
pour 
many 
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buoys  still  on  deck  are  sucked  along  in  its 
wake.  Soon,  however,  the  life-buoys  re- 
appear, and  hatches  fly  open.  Hands 
are  put  forth  to  gather  in  such  floating 
bodies  as  come  within  reach.  When 
quiet  again  reigns,  the  hatches  are  closed. 
Only  a  little  colony  of  huge,  bobbing, 
funnel-shaped  buoys  is  to  be  seen  where 
a  short  time  before  a  great  ship  steamed 
along  its  course. 

Inside  the  boats,  the  refugees  are  not 
wholly  uncomfortable.  The  boats  are 
roomy.  People  can  be  seated  on  several 
tiers  of  benches  around  the  sides.  A 
tank  at  the  bottom  provides  drinking 
water  and  also  serves  as  ballast.  Storage- 
batteries  and  electric-lamps  light  up  the 
interior.  The  periscope-like  upper  part 
of  the  craft  acts  as  a  ventilation  flue. 
Here  also  the  navigating  officer  may  stand. 
It  is  impossible  for  water  to  enter 
as  in  an  ordinary,  open  lifeboat. 
Even  in  rough  weather,  the 
refugees  live  in  relative  security. 
Electrically  illuminated  signal 
lights  at  the  top,  attract  aid. 

Thus  Albert  A.  Unruh,  of 
Portland,  OregOA^  would  save 
life  at  sea.  He  has  actually 
built  one  of  his  gigantic  buoys, 
as  our  pictures  show,  and  has 
demonstrated  to  his  own  satis- 
faction that  the  idea  is  sound. 

Why  do  we  cleave  to  the  conventional 
type  of  lifeboat  anyway?  Is  it  part  of 
the  inertia  that  attends  a  craft  of  long 


LoweritiR  the 
boat  into  Uic 
water  by  means 
of  a  crane  in 
first  experiments 


standing?  Because  the  boats  have  ul- 
\vay.s  been  built  in  one  way,  do  we  keep 
on  in  the  beaten  track  without  stopping 
to  think? 

It  is  true  that  bouts,  as  currently 
built,  are  the  result  of  evolution,  and  for 
getting  over  the  water  are  perhaps 
as  good  as  can  be  devised.  But  it 
must  be  admitted  that  the  ordi- 
nary boat  is  not  without  its  dis- 
advantages when  it  comes  to 
encountering  a  cold,  winter  sea, 

rwith  no  shield  against  the 
wind  and  no  protection  against 
any  passing  wave  that  wants 
to  sweep  over  its  sides  and 
against  the  half-drowned, 
shivering  occupants.  Mr. 
Unruh's  new  lifeboat  is  a  step 
in  a  desirable  direciian. 

The  interior  of  the  lifeboat. 
Note    the    many  conveniences 

'TACKU  GUARD 
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to  the  floor.  In  a  moment  he 
faces  the  teller  again,  this  time 
with  consternation  written  on 
his  face.  "How  did  you  do  it?" 
he  asks. 

"Pretty  soft,"  mockingly  re- 
plies the  teller.  "All  I  had  to 
do  was  to  press  a  hidden  elec- 
tric button  under  the  desk  with 
my  knee.  That  little  button 
caused  a  lifting  device  in  the 
room  adjacent  to  this  to  raise 
the  receiver  hook  of  a  tele- 
phone. At  the  same  time,  a 
small-sized  phonograph  situ- 
ated in  front  of  the  telephone 
transmitter  repeated  the  mes- 
age,  "Help!  Robbers!  Send 
police  to  First  National  Bank !" 
Evidently  the  telephone  girl 
heard  it,  for  you  were  caught 
with  the  goods.  By  the  way, 
you  could  have  postponed  your 
visit  until  to-night,  but  you 
would  have  been  caught  in  the 
same  manner." 


"Hands  up!"  commands  the  burglar,  but  the  teller's 
knee  presses  against  a  button.  A  phonograph  and 
telephone  send  out  the  necessary  warning  to  the  police 


How  Our  German  Prisoners 
of  War  Amuse  Themselves 


The  Thief's  **Hands  Up!'*  Is  An- 
swered by  the  Telephone's  "Help!" 

THE  thief,  face  masked  and  pistol  in 
hand,  enters  the  bank  and  slinks  up 
to  the  paying  teller's  window.  "Hands 
up !"  he  commands.  The  teller  does  as  he 
is  ordered,  sitting 
transfixed  on  his 
stool  as  the  thief 
removes  neat  little 
piles  of  gold  and 
silver  from  the  \^•in- 
dow.  In  three  min- 
utes it  is  "  " 
The  thif'^ ' 
pistol.  :! 
part 
"Pr. 
top. 
the  dt 


GERMAN  war  prisoners,  from  the  big 
German  liner,  Vatcrlajid,  are  con- 
verting the  large  detention  camp,  located 
at  Hot  Springs,  N.  C,  into  a  really 
pleasant  place.  They  have  built 
woodcraft  houses  to  live  in  and  made 
many  curious  and  amusing  things  from 

materials  gathered 
from  woods  and 
streams. 

One  of  the  curios- 
ities of  the  camp  is 
a  big  alligator, 
emerging  from  a 
hole  in  the  ground. 
This  was  shaped 
from  an  old  tree- 
trunk.  One  of  the 
prisoners,  skilled  in 
woodcraft,  has  con- 
verted the  stump 
into  a  strikingly 
lifelike  reptile, 
its  open  mouth 
showing  a  double 
row  of  vicious  teeth. 


a  tree  tnink. 
irpiened  wooden  pegs 
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DrinKing- 
Fourrtain 


Safety  First!   Install  a  Bubble  Foun- 
tain in  Your  Home 

BELIEVING  it  to  be  unsafe  for  two 
persons  to  use  the  same  cup,  even  in 
the  home,  Corrie  F.  Rudolph,  of  Washing- 
ton. D.  C,  devised  a  bubble  fountain  to 
be  combined  with  the  sink  faucet. 

To  drink  from  this  fountain,  you  simply 
turn  a  horizontal  lever 
to  the  left.  This  turns 
a  tuo-way  valve.  One 
part  of  the  valve  ro- 
tates into  position  to 
connect  the  supply- 
pipe  with  the  fountain, 
and  you  take  your 
drink  as  the  water  bub- 
bles over. 

When  you  turn  the 
handle-shaped  lever  at 
the  right,  the  water  is 
allowed  to  run  out  at 
the  faucet  for  use  in 
the  regular  way. 


not  envy  them,  for  the  price  of  gasoline 
and  the  danger  of  skidding  around  corners, 
to  say  nothing  about  head-on  and  rear- 
end  collisions,  worry  him  not. 

The  only  expense  connected  with  the 
maintenance  of  the  one-o.x  line  is  the  feed 
necessary  to  keep  the  animal  going. 
Once  you  get  its  machinery  in  motion, 
you  can  forget  about  it,  which  is  more 

than  any  automobile 
owner  can  say. 


The  bubble  fountain 
attached  to  the  faucet 
of   the   kitchen  sink 


No  Automobiles  or  Bucking  Bronchos 
for  Him.  He  Rides  to  Town  on  His  Ox 

THE  statement  that  the  New  York 
subway  is  the  safest  transportation 
line  in  the  world  is  open  to  doubt.  In 
South  Glens  Falls,  New  York,  there  is  a 
one-passenger 
line  which  is 
the  safest  ever 
— and  the  old- 
est, by  the  way. 
Every  morn- 
ing one  of  the 
townsmen  sad- 
dles his  faith- 
ful ox  and  v.ith 
switch  in  hand, 
he  comes  to  the 
village  for  his 
niail  and  sup- 
plies.   It  takes 
him  a  few  hours 
to  make  the 
trip,  but  while 
his  neighbors 
vn  their  auto- 
mobiles pass 
him  on  the 
way,  he  does 


Of  course,  he  never  worries  about  arriving  any- 
where, but  when  to  start  is  one  awful  uncertainty 


Enlist  in  the  U.  S. 
Air  Service 

THE  aviation  sec- 
tion of  the  Signal 
Corps  is  looking  for 
skilled  American  work- 
ers for  service  abroad. 
To  bring  up  supplies 
and  ammunition,  and 
to  construct  and  main- 
tain the  airdromes, 
squadrons  of  picked 
men  are  needed.  All 
men  who  enlist  will  be  given  special  train- 
ing, according  to  their  vocations,  in  work 
required  for  the  air  service. 

The  following  kinds  of  skilled  workers 
are  needed  immediately:  Chauffeurs, 
automobile  mechanics,  engine  repair  men, 
office  clerks,  carpenters,  radio  operators, 
electricians,  cooks,  coppersmiths,  expert 

photographers, 
m a  c  h  i  n  ists, 
stenographers, 
mech  an  ic  al 
draftsmen,  met- 
al workers,  mo- 
tor cyclist.s, 
plumbers  and 
painters.  Ap- 
plicants must 
be  physically 
sound  and  of 
military  age.  Go 
to  your  nearest 
recruiting  sta- 
tion and  you 
will  receive  full 
information,  or 
write  to  Volun- 
teer Bureau 
119DSt.,  N.E., 
Washington, 
D.  C. 
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Viewing  them  in  comparison  with  a  thimble,  empha- 
sizes the  diminutiveness  of  the  seedling  potato  plants 


tive.  The  first  year's  crop  of 
tubers  is  limited.  These  pota- 
toes, about  the  size  of  peas  or 
even  smaller,  are  planted  the 
second  year.  The  tubers  thus 
obtained  are  a  little  larger. 
Usually  in  the  third  year  some 
will  be  found  that  are  really 
worth  while,  and  perhaps  a  new 
variety  that  is  worth  cultivating. 
Extensive  correspondence  on  the 
subject  has  been  carried  on  by 
Edward  F.  Bigelow,  of  Arcadia, 
Sound  Beach,  Connecticut,  with 
potato  growers  in  all  parts  of  the 
country  and  has  brought  forth  a 
great  variety  of  claims  and  ex* 
periences. 


The  Wise  Potato.    It  Refuses  to 
Produce  Unnecessary  Seeds 


Saving  Man  Power  in  Loading 
Freight  Cars 


POTATO  seeds  are  so  extremely  rare     '  I  ^HE  tread-mill  of  the  farmer  boy's 
that  it  is  almost  impossible  to  obtain      X    youthful  days  is  now  being  employed 
them.    Yet  seeds  of  potatoes  are  plenti-    in  principle  to  lessen  the  number  of  men 


ful.  These  facts  seem  diverse  and  antag- 
onistic; they  are  easily  reconciled.  About 
twenty-five  years  ago  potato  balls  were 
abundant  wherever  potatoes  were  grown, 
but  in  our  modern  intense  cultivation  the 
plants  seem  to  have  learned  •  in  many 
sections  that  it  is  not  necessary  to  bring 
to  fruition  the  tomato-like  balls  that 
should  be  the  result  of  the  bloom. 

Potato  seeds  can  be  obtained  from  cer- 
tain places,  mostly  outside  of  the  United 
States.  The  potato  propagator  values 
these  seeds 
highly,  because 
from  them, 
and  prefer- 
ably from  the 
modern  well- 
culti  vated 
plant  rather 
than  from  the 
primitive 
wild  potato, 
the  seed 
should  be 
obtained 
for  propa- 
gating new 
varieties.  For 
the  first  year 
the  plants 
are  diminu- 


The  tread  of  the  stairway  is  provided  with  small  cleats 
to  prevent  the  man  and  his  hand-truck  from  slipping 


required  to  load  freight  cars.  The  de\ice 
consists  of  nothing  more  than  an  endless 
belt-conveyor  or  stairway  from  the  ground 
to  a  platform  level  with  the  freight  car 
door. 

This  makes  it  unnecessary  for  the  men 
to  rush  the  incline  as  they  must  on  the 
ordinary  runway,  and  this  in  turn  prevents 
them  from  becoming  exhausted  before 
the  day's  work  is  over.  It  also  reduces 
the  number  of  men  required  to  load  any 
given  amount  of  goods,  and  the  laborers 
so  released  can  be  employed  for  more 
vital  war  work. 

The  same  kind  of  a  tread- 
mill can  be  used  for  loading 
motor  trucks.  It  is  operated 
by  a  small  elec- 
tric motor  un- 
derneath the 
platform.  The 
motor  can  be 
shut  off  to  save 
current  when  no 
loading  is  being 
done. 

As  the  men 
must  work  quick- 
ly because  the 
incline  moves 
fast,  more  is  ac- 
complished. 
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Another  Inventor  Renders  a  Sendee 
to  Humanity 

CONSIDER  the  picture  on  our  right. 
In  it  we  see  a  gearing-up  attachment 
for  a  bicycle.  It  consists  of  a  Y-shaped 
steel  forgoing  affixed  at  its  three  ends  to  the 
bicycle's  frame.  At  its  center  revolve  two 
sprocket  wheels  mounted  on  the  same 
shaft.  Over  the  smaller  runs  a  chain  r 
from  the  pedal  sprocket,  and  from  the 
larger  another  chain 
goes  to  the  sprocket 
on  the  rear  hub.  The 
net  result  is  to  gear  up 
the  machine. 

The  attachment  is 
supposed  to  increase  a 
rider's  speed  by  one- 
third,  though  lessening 
the  former  number  of 
pedal  revolutions 
required  by  one-half. 
But  what  about  the 
immensely  greater 
pushes  on  the  pedals 
necessary?  Such  a 
contrivance  may  be  useful  on  level  boule- 
vards. But  even  a  small  hill  would  put 
it  out  of  business. 


has  a  cylinder  containing  a  cartridge  and 
firing  mechanism,  with  a  fiat  plate  pro- 
jecting from  the  side  and  taking  the  part 
of  the  trigger.  When  the  gopher  comes 
burrowing  along,  shoving  fresh  dirt  ahead 
of  him,  he  touches  off  the  trigger,  and  the 
gun  goes  off.  This  is  hard  on  the  animal, 
but  affords  keen  pleasure  to  the  boy  who 
has  sat  by  the  mouth  of  the  fresh 
burrow  and  waited  for  the  ^^ily 
gopher  to  make  its  appearance. 


New  attachment  to  gear  up  a  bicycle. 
It  also  "gears  up"  the  work  you  must  do 


Making  the  Pesky  Gopher 
Commit  Suicide 

CALIFORNIA  and  other  western 
states  have  two  sorts  of  game  that 
are  always  in  season.  One  is  the  gopher, 
which  is  not  a  turtle,  as  he  is  in  the 
South,  but  a  burrowing  pest;  the  other 
is  the  ground  squirrel.  Both  are  nuisances, 
and  both  are  under 
the  sentence  of  death 
when  it  can  be  executed. 
To  help  in  carrying  out 
that  sentence,  a  west- 
em  inventor  has  worked 
out  a  burrow  gun.  It 


Trip  Plate-*' 
Compression 
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Pushing  the  dirt  ahead  of  him,  the  gopher 
sets  off  the  trigger  and  shoots  himself 


Cutting  Down 
Engine  Weight 

THE  lighter  an 
airplane  is 
the  faster  will  it 
fly  and  the  farther 
it  will  go.  Hence 
the  lighter  the  en- 
gine is  the  more 
successful  will  the 
airplane  be.  The 
one  follows  from 
the  o  t  h  er .  In 
the  development 
of  the  airplane  motor  into  the  remarka- 
ble machine  it  is  to-day,  this  "weight 
efficiency"  has  become  very  high.  It  is 
little  known  how  important  was  the 
part  played  in  the  development  by  a 
most  simple  device,  originally  invented 
for  preventing  the  escape  of  gas  from 
a  breech-loading  gun.  This  device  is  a 
cup-shaped  piece  of  metal,  now  attached 
merely  to  the  ends  of  the  pistons  of  the 
airplane  motor.  Like  its  use  in  the  gun, 
it  checks  the  escape  of  the  expanding 
gases.  The  greater  the  pressure  of  an 
explosion  in  the  engine 
cylinders,  the  harder 
will  the  edges  of  the 
metal  cup  be  pressed 
against  the  walls  of  the 
cylinders.  Hence  the 
less  chance  will  there  be 
of  the  gases  leaking 
around  the  sides  of  the  piston. 
The  power  in  every  portion  of 
the  exploding  gases  is  therefore 
used,  and  none  seeps  away. 

Wait  until  we  get  to  transmit- 
ting po  wer  to  airplanes  wirelessly ! 
Then  a  light  electric-motor  of 
great  power  can  be  used.  New 
fields  will  open. 


Open  pos-  .V 
itionfor  \\ 
rc-loadin^^v 


Cartridge  Opening 
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Balancing  Crankshafts  With  Air-Turbines 
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IN  the  early  days,  when  the  problem  of 
the  automobile  manufacturer  was  to 
make  a  car  run  at  all,  rather  than  run 
economically    and    smoothly,  balanced 
crankshafts  were  unthought  of.    But  as 
the  buying  public 
began  to  demand 
cars  with  smooth- 
running  engines,  in 
order  to  reduce  the 
unpleasant  effects 
of  excessive  vibra- 
tion, the  automo- 
bile engineer  had  to 
devise  some  method 
of    equalizing  the 
power  impulses 
transmitted  to  the 
driving  shaft  of  the 
automobile  at  each 
cylinder  explosion. 
And  so  he  hit  on 
the  method  of 
weighing  all  the  pis- 
tons and  connecting 
rods,  and  classifying 
them  according  to 
their  weights,  in  or- 
der to  be  sure  that 
the  reciprocating 
mass  of  each  cylin- 
der was  equal  to 
that  of  any  other 
cylinder  in  the  same 
engine. 

But  balancing 
the  cran  kshaf t 
was  a  far  more  diffi- 
cult problem,  since  it 
is  in  one  integral  piece 
which  serves  all  the 
cylinders  of  the  en- 
the  old  days, 
way  to  dis- 
fi  weight  of 
piaft  prop- 
1  the  cylin- 
le  engine  was 
t  in  static 
which  means 
position  that 
;ed  on  two 
,  one  at 
the  shaft 


The  Air-Turbine  In  Action 

The  crankshaft  U  carried  on  two  pivoted  stirrups, 
thus  leavinic  it  entirely  free  to  turn  about  its  axis 
without  being  affected  by  its  mechanical  means  of 
rotation.  The  turbine  wheel,  which  has  six  spoke- 
like arms,  each  with  a  flat  blade  at  the  end.  is 
turned  by  a  jet  of  compressed  air  issuinx  from  a  pipe 
on  a  level  with  the  highest  position  of  the  blades. 
Two  micrometers,  in  contact  with  the  ends  of  the 
shaft,  show  the  vibrations  of  the  shaft  if  it  is  out  of 
balance,  and  small  weiKhts  arc  then  attached  to  the 
shaft  by  spring  clipHi  as  shown.  These  indicate  at 
exactly  what  points  metal  must  be  cut  off  in 
order  that  the  shaft  may  be  balanced  perfectly 


The  turbine  when  not  in  motibn. 
Its  mechanism  is  clearly  indicated 
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would  remain  in  that  position  without 
revolving. 

While  this  kind  of  balance  was  easily 
obtained  by  the  trial  and  error  method  of 
turning  the  shaft  and  then  cutting  off 

portions   of  the 
crank-arms  to  make 
the  shaft  balance, 
it   did  not  neces- 
sarily  follow  that 
either  the  engine  or 
the  shaft  would  be 
balanced    when  it 
was  rotated, as  when 
turned  in  the  en- 
gine itself.  Two 
equal    weights  on 
either  side  of  the 
center  will  balance 
well   even  though 
one  weight  is  all  on 
one  piston  and  the 
other  all    on  an- 
other. Unequal 
distribution  makes 
no  difference.  But, 
nevertheless,  the 
piston  to  which  the 
heavy  weight  is  at- 
tached   will  push 
down  with  a  harder 
force  at  each  revo- 
lution than  the  one 
next  to  it.  Hence 
the  engine  runs  un- 
evenly, even  though 
the  weights  are  bal- 
anced. Excessive 
vibration  is  set  [up,  so 
that  the  engine  wears 
out  quickly,  and  the 
passengers   are  con- 
stantly   jarred  and 
shaken. 

The  demands  of  the 
American  automobile- 
buying  public  for 
smoothly-running  cars 
has  necessitated  the 
development  of  some 
simple  method  of  bal- 
ancing the  crankshafts 
of  such  engines  at  a 
rate  which  will  not 
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interfere  with  the  great  quantity  produc- 
tion for  which  our  cars  are  famous.  In 
handling  this  work,  makes  use  is  made  of 
an  air-turbine  to  revolve  the  shaft  by- 
means  of  a  jet  of  compressed  air  impinging 
upon  the  surfaces  of  the  vanes  of  an 
impeller,  mounted  directly  on  the  shaft. 
One  of  the  unusual  features  of  this  method 
is  that  the  method  of  rotation  does  not 
affect  the  actual  or  apparent  condition  of 
balance  of  the  shaft  which  is  being 
tested. 


An  Antique  Chinese  Water-Wheel  Ir- 
rigates a  Modem  Colorado  Orchard 

A COLORADO  apple-grower  irrigates 
his  orchard  with  a  water-wheel  of  the 
antique  Chinese  pattern.  This  primitive 
device  supplies  his  fruit  trees  with  ample 
moisture  at  a  cost  of  only  eighty-eight 
cents  an  acre,  while  his  neighbors,  who 
purchase  water  from  an  aggressively 
modern  irrigation  ditch  pay  four  dollars 
an  acre. 

Water  from  a  small  dam  furnishes  the 
power  which  drives  the  water-wheel.  The 
wheel  is  provided  with  buckets,  which  carry 
the  water  to  the  top,  where  it  is  emptied 
into  the  box-troughs,  shown  in  the  ac- 
companying illustration.  From  the 
troughs,  the  water  is  distributed,  as 
needed,  to  various  parts  of  the  orchard. 


A  Corrugated   Hull  Increases  the 
Speed  of  a  Ship 

THE  fact  that  corrugations  in  a  ship's 
hull  lessen  its  resistance  to  the  water 
was  discovered  by  mere  accident.  A.  H. 
Haver,  an  English  naval  architect,  was 
making  various  experiments  in  a  Caws 
pendulum  tank.  This  pendulum  tank  is 
simply  a  large  tank  of  water  over  which  a 
pendulum  is  suspended.  To  the  bob  of 
the  pendulum  a  model  of  a  ship  is  at- 
tached so  that  the  swing  of  the  pendulum 
draws  the  model  horizontally  through  the 
water.  The  arc  of  the  swing  measures 
the  resistance  of  the  model  to  the  water. 

An  e.xperiment  was  made  with  a  model 
having  plain  sides,  and  a  certain  result 
was  obtained.  Then  corrugations  were 
made  in  the  hull  of  the  model.  Instead 
of  reducing  the  swing  of  the  pendulum  on 
account  of  the  increased  wetted  area,  as 
was  confidently  expected,  the  corrugations 
increased  it. 

This  proved  that  the  resistance  of  the 
ship  to  the  water  was  decreased  in  pro- 
portion as  the  wetted  area  was  increased. 
The  conclusion  naturally  followed  that  a 
ship  with  corrugated  hull  would  possess  a 
greater  speed  than  one  with  a  plain  hull. 
It  is  not  possible,  however,  to  conclude 
that  the  increase  in  wetted  area  is  the 
cause  of  the  greater  speed. 


■t  ;i  Ml — tTT 


This  water-wheel  ia  provided  With  buckets,  which  carry  the  water  to  the  top,  where 
it  is  emptied  into  the  box-troughs,  from  whidi  it  is  distributed  about  the  orchard 
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New  Farm  Tractor  Driven  by 
All  Four  Wheels 

OSCAR  D.  Bowles,  an  inventor  of 
Seelyville,  Ind.,  has  produced  a 
farm  tractor  which  is  very  hard  to  mire 
even  in  the  softest  kind  of  ground.  It 
applies  the  all-wheel  drive  and  steer  of  the 
French  tractors,  which  haul  artillery. 
The  vehicle  has  four  wheels,  two  at  the 
front  and  two  in  the  rear  in  the  conven- 
tional arrangement.  Each  wheel  receives 
some  of  the  propelling  power  delivered  by 
the  gasoline-engine.  If  the  two  front 
wheels  are  mired  in  a  soft  spot  and  begin 
to  spin  because  of  lost  traction,  the  rear 
wheels,  if 
they  are  on 
solid  ground, 
can  pull  the 
vehicle 
through. 

E  a  c  .h 
wheel  is  car- 
ried on  a 
universal 
joint,  so  that 
all  four 
wheels  aid  in 
the  steering. 
In  turning  a 
corner,  the 
rear  wheels 
track  with 
the  front 
ones,  thus 
reducing  the 
turning  radius  and 
making  it  simple  to 
turn  furrow  corners 
without  loss  of  time. 

Although,  as  we 
have  said,  the  all- 
wheel  drive  and 
steer  is  applied  in 
all  P>ench  military 
tractors,  Mr.  1 
assures 
he  It:  -  ^  <  ■ 
on  I 
thir 


The  all-wheel  drive  illustrated,  makes  it  exceedingly 
difficult  to  mire  the  tractor  even  in  the  softest  ground 


(Wheel  earner 


Honey  of  Grapes— An  Attractive 
Sounding  Substitute  for  Su^r 

IT  would  seem  that  almost  everj'  fmit 
but  the  lemon  has  been  considered  as  a 
sweetener  since  the  sugar  shortage  has 
become  a  problem.  But  few  substitutes 
have  been  even  usable. 

The  question  of  obtaining  sweetening 
substances  from  plants  and  fruits  has 
naturally  been  studied  by  scientists. 
The  Italian  Government,  through  its 
experiment  station  at  Asti,  has  been  ex- 
perimenting with  Honey  of  Grape.s  which 
is  produced  by  a  special  process  and 
a  patented  apparatus,  discovered  by  a 

Professor 
Monti. 

The  sub- 
stance is  a 
grape  sugar 
resembling 
honey.  It  is 
obtained 
through 
evaporation, 
and  as  it  con- 
tains  no 
water,  it 
does  not 
change  in 
quality  even 
if  conserved 
for   a  long 
period.  This 
is  a  great  ad- 
vantage over 
other  sugars.    It  is 
especially  useful  in 
the  preparation  of 
jellies  and  preserved 
fruits  as  well  as  in 
the  manufacture  of 
fruit  sirups  for  non- 
alcoholic beverages. 

At  Asti,  only  a 
small  model  of 
Prof.  Monti's  ap- 
paratus is  em- 
ployed, but  a  con- 
centration of  fifty- 
five  per  cent  is  ob- 
tained from  grape 
liquor,  which  at  the 
beginning  has  only 
sixteen  per  cent  of 
sugar  in  solution. 
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Look  into  the  Mysteries  of  a  Mold 
.  with  an  Electric  Trowel 

OUT  in  Brainerd,  Minn.,  lives  Thomas 
A.  Gatten,  an  expert  molder,  who 
fussed  in  the  semi-darkness  of  an  iron 
foundry,  trying  to  get 
the  sides  of  his  mold 
just  right.  Sometimes  he 
captured  a  little  extra 
light  by  the  bothersome 
expedient  of  holding  a 
hand-mirror  with  his  left 
hand  while  he  worked 
with  his  right.  Thou- 
sands of  other  men  have 
done  the  same  for  years, 
and  at  the  same  time 
have  made  remarks — 
strong  remarks. 

One  day,  a  bright  idea 
came  to   Gatten  while 
he  was  at  work  in  some 
dark  corner.    Why  not 
illuminate  the  mold  by  electricity?  With 
this  thought  he  set  to  work  and  in- 
vented a  little  electric  lamp  and  bat- 
tery to  be  sunk  into  the  handle  of  his 
trowel — or  into  any  other  tool  handle 
for  that  matter — that  would  furnish  light 
where   it  was 
needed  and  when 
it  was  needed  by 
the  mere  pressure 
of  his  little  finger, 
as  shown  in  the 
cut.    Lights  off  - 
you  have  the 
ordinary  molder's 
trowel,  except  that 
the  end  of  its  han- 
dle is  decorated 
^^ith   a  powerful 
little  bull's-eye. 
Lights  on — and 
you  have  a  chance 
to  see  just  what 
you  are  doing  in  a 
dark  hole.  Gone 
i^  eye-strain,  in- 
efficiency and  the 
necessity  for  strong 
language.  Mr. 
Gatten  has  given 
the  world  another 
of  the  little  things 
that  count. 


Here  It  Is!    The  Adjustable  Player - 
Piano-Bench  and  Record-Holder 


A  small  flashlight  in  the 
handle  of  the  trowel  enables 
foundrymen  to  inspect  molds 


^HE   combination   piano-bench  and 
record-holder  shown  in  the  accom- 
panying illustrations  is  heavy  enough 
to    be    perfectly  rig^id, 
so  it  will  always  remain 
in  position  when  in  use. 
Yet  it  is  easily  moved 
from  its  place 
and  pushed 
back  against 
the    wall  out 
of   the  way. 
This   is  done 
by   means  of 
casters,  which  are  easily 
moved  into  place  under 
the  four  legs,  by  pressure 
on  a  lever. 
The  seat  slides  down  in* 

Top, 


Cuide  hi: 


Combination 
scat  and  rec- 
ord holder, 
with  top  cov- 
ering-boards 
slid  back  and 
the  seat  in 
its  position 


cf«mt>?r 


Inside  the  frame,  partitions  accommodate 
sixty  records.  Each  record  is  easily  reached 


to  the  framework, 
and  is  covered  by 
the  top  covering- 
boards  whon  not 
needed.  When  the 
seat  is  to  be  used, 
the  covering- 
boards  slide  back 
and  down,  and  the 
seat  is  raised  to 
any  convenient 
height.  Inside  the 
frame,  there  are 
partitions  to  ac- 
commodate sixty 
records.  The  seat 
slides  along  from 
one  end  of  the 
frame  to  the  other, 
.so  that  the  oper- 
ator can  st'U'ct  his 
record  without  get- 
ting up. 


Raising  Birds  for  the  French  Hunter 


pretentious,  domestic  fowl 


THE  pheasant,  which  is  commonly 
bred  in  France  for  stocking  the 
woods  for  the  hunters,  is  raised,  in 
a  general  way,  like  the  common  fowl,  but 
it  requires  much  more  careful  feeding. 
The  pheasantry  is  located  on  some 
dry,  slightly  elevated  ground  not  far 
from  the  woods  where  the  birds  are  to 
enjoy  their  short  span  of  life.  If  the 
breeder  has  not  secured  his  cocks  and  hens 
during  the  hunting  season,  he  buys  the 
eggs  for  breeding  from  a  reliable  dealer. 
But  if  he  has  the  birds,  he  is  surer  of 
results.  The  egg-laying  period  varies 
with  climatic  conditions,  but  ordinarily 
the  hens  bepn  laying  in  captivity  about 
the  middle  of 
April,  each  lay- 
ing about  a 
dozen  eggs 
during  three 
weeks. 

During  the 
laying  time  the 
birds  are  fed 
plentifully  on 
oats,  barley, 
hemp  seed  and 
a  mash  n. 
o  f 
br 


The  eggs  are  marked  with  the  date  of 
laying  and  deposited,  large  end  up,  on 
a  bed  of  bran  in  a  wooden  box.  The  eggs 
are  placed  under  ordinary  domestic  hens 
for  hatching. 

At  the  Rambouillet  pheasantry,  in 
France,  the  incubator  chamber  is  a  her- 
metically sealed  compartment  on  the 
ground  floor.  Round  or  oval  wicker 
baskets  are  arranged  in  rows  in  this 
chamber  and  buried  to  three-quarters  of 
their  height  in  the  fine  sand  with  which 
the  floor  is  carpeted.  The  bottom  of  the 
basket  is  then  covered  with  finely  chopped 
straw  and  hay,  and  from  fifteen  to  eighteen 
eggs  are  placed  in  it.  A  hen  is  placed  over 

them  and  a 
cover  intended 
to  keep  the  hen 
on  her  job  is 
placed  over 
her.  Incuba- 
tion lasts  twen- 
ty-four  to 
twenty-six 
days. 

In  large 
pheasant  ries, 
artificial  incu- 
bators  are 
sometimes 
used  when  set- 
ters are  lacking 
or  to  com- 
mence and  fin- 
ish the  work. 
The  best  types 
of  apparatus, 
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liouevw,  cannot  equal  the  setting  hen  for 
results.  Early  in  May  hatching  begins. 
Then  for  three  weeks  the  chicks  require 
great  care.  They  are  placed  in  a  box  filled 
with  cotton  wadding,  and  covered  with  a 
light  quilt  to  dry,  after  which  they  are 
placed  in  the  brood- 
er. .A.fter  about  a 
week,  t  hey  are  placed 
in  runs,  in  a  grassy 
clearing,  carefully 
protected  against 
foxes,  hawks  and 
other  marauders. 

The  daily  bill  of 
fare  is  carefully  pre- 
pared. The  first 
meal,  on  the  day 
after  the  hatching, 
consists  of  ant-eggs. 
From  the  second 
meal  this  diet  is 
varied  by  green 
food  and  a  mash,  of 
which  the  base  is 
hard  boiled  eggs 
and  stale  bread. 
The  moulting  sea- 
son, which  often 
decimates  pheasan- 
tries,  is  reached  at 
the  end  of  the  sec- 
ond month.  The 
breeder  has  now  to 
redouble  his  \ngilance  in  order  to  keep  the 
chicks  from  damp,  and  chill.  Finally 
duri%g  the  first  two  weeks  of  July  the 
young  pheasants  are  taken  to  the  thickets 
or  woods.  They  are  carried  at  night,  coop, 
mother  hen  and  chicks,  from  the  pheas- 
antry  to  the  spot  selected,  and  there 
they  live,  the  young 
birds  gradually 
drifting  away  from 
the  mother  hen,  un- 
til entirely  f  ree,  they 

disappear    _ 

into  the 
coppice. 


The  young  chicks  must 
against    foxes,  hawks 


If  You  Can  Stop  ^Vn  Automobile, 
You  Are  Fit  to  Run  One 

RUNNING   an   automobile  through 
trafl^c  is  like  swimming  in  deep 
water.    Don't  do  it  until  you  are  so  sure 

of  yourself  that  all 
danger  of  panic  has 
gone  by.  And  al- 
ways expect  the  un- 
expected. Leave 
your  family  or 
friends  at  home  on 
those  first  few  rides. 

As  your  initial  les- 
son, after  you  have 
learned  the  names, 
and  above  all  the 
potentialities  of  the 
various  levers,  learn 
how  to  stop.  Of 
course,  as  a  pre- 
liminary, you  must 
start,  but  that  can 
be  at  your  leisure. 
Make  a  dozen — or 
even  a  hundred  at- 
tempts to  bring  the 
car  to  a  standstill 
until  you  ha\e 
gained  ..confidence. 
Then  adventure 
along   some  quiet. 


be  carefully  protected 
and    other  marauders 


Hens  are  used  to  hatch  out  the  pheasant  eggs. 
Incxibators  have  never  been  so  successful 


unobstructed  road. 
After  you  have  received  some  instruc- 
tion about  the  general  mechanism  of  the 
car,  practise  stopping  suddenly  before 
reaching  imaginary  dangers  along  the 
road.  Don't  wait  for  this  lesson  until  a 
child,  a  chicken,  an  ab.sent-minded  saun- 
terer  or  some  other  irresponsible  live 
thing  sends  your  brand-new  knowledge 
helter-skelter. 

Measuring  distance  accurately  is  the 
most   important   feature   of  driving. 
Draw  two  lines  across  the  road  fifty 
feet  apart.    Then,  going  at  the  rate  of 
twenty  miles  an  hour,  apply  the  brake 
and  see  how  long  it  takes  you  to  stop 
the  car.   When  you  discover  how  much 
over  the  fifty-foot  line  your  automobile 
goes,  you  realize  the  necessity  for  the 
driver's  first  rule — caution. 
This  trial  also  teaches  you  what  speed  is 
safe  in  approaching  railroad  crossings  and 
intersecting  streets,  and  how  near  you  can 
go  to  traflic  before  applying  your  brake. 
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Use  This  Match-Box  to  Light  Your 
Cigar  in  the  Strongest  Wind 

NOW  comes  an  invention,  patented  by 
George  Frank  Waugh,  a  private  in 
the  United  States  Army,  which  seems  to 
solve  the  difficulty  of  lighting  a  match  in 
a  wind.  The  device  is  simple.  A  small, 
round  hole  is  made  near  one  end  of  the 
cover  of  an 
ordinary 
match-box. 
Some  abras- 
ive material  is 
pasted  on  the 
correspond- 
ing end  of  the 
tray  itself. 

In  order  to 
light  your  ci- 
g  a  r  ,  slide 
open  the  cov- 
er of  the  box 
until  the  hole 
is  free,  insert 

your  match  in  the  hole  and  strike  it  on 
the  abrasive  material  on  the  end  of  the 
box.  The  released  end  of  the  cover 
provides  a  small  walled-in  space,  in  the 
shelter  of  which  the  cigar  can  be  quickly 
and  conveniently  lit. 


This  match-box  provides 
a  small  protected  space  in 
which  a  match  can  easily 
be  lit  in  spite  of  drafts 


Cook  With  Acetylene  Gas  on  the 
Farm 

THE  country  housewife  need  no  longer 
use  an  old-fashioned  range,  even  if 
her  home  knows  not  gas  or  electricity. 
The  home  acetylene  heating 
apparatus  can  be  used,  with  ex- 
cellent results,  for  cooking. 
There  is  no  odor  from  the  flame. 
The  food  is  just  as  untainted  as  if 
it  were  cooked  over  wood  or  coal. 

Since  the  acetylene  stove  need 
be  lit  only  when  in  actual  use, 
there  need  be  no  superfluous 
heat  in  the  kitchen  during  the 
greater  part  of  the  day.  Burners 
are  so  constructed  that  any  de- 
sired amount  of  heat  is  obtained 
without  delay. 

Some  accessories  for  the  house- 
hold are  instantaneous  water- 
heaters,  f^ame  spreaders  for  heat- 
ing flat-irons,  broilers  and  a  gas- 
heated  flat-iron. 


Cultivating  Nerve  by  the  Rope 
Bridge  Route 

WARD  W.  BEAM,  a  Quaker  City 
physical  culturist  (of  course  he  is  a 
"professor"),  has  his  own  ideas  about  the 
right  way  to  make  the  body  subservient 
to  the  will.    First  and  foremost  he  culti- 
vates ** nerve,"  by 
teaching  his  students 
to  do  seemingly  im- 
possible feats. 

He  takes  his  pupils 
into  the  country,  se- 
lects a  suitable 
stream  and  builds  a 
rope  bridge 
across  it.  One 
rope  is  a  hand 
support  and 
the  other  a 
precarious 
foot-briage. 
He  tell?  iiis 
pupils  to  cross 
the  stream 
via  the  rope 
route.  Once 
started,  they 
have  to  keep 
going  or  get  a 
bath.  Both 
women  and 
men  are  able 

to  negotiate  the  crossing  with  compara- 
tive ease  after  they  have  once  done  it. 
As  Professor  Beam  assures  them,  it  is 
only  a  question  of  "nerve." 


Striking  ^Surface 

Protected^ 
Chamber- 


Match 
Inserted 
"  Mere 


Ward  Beam,  a  physical  culture  teacher,  mn.. 
pupils  cross  streams  on   a  bridge  which  conMsts 
of  two  ropes,  so  that  they  may  acquire  *'n 
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The  Tintinnabulation  of  the  Electric 
Tubes— Playing  Chimes  by  Electricity 

EXPENSE  is  the  principal  reason  why 
more  church  chimes  aren't  heard  — 
eipense  and  the  difficulty  of  getting  heavy 
bells  up  into  a  steeple.  A  Chicago 
company,'  however,  is  manufacturing 
chimes  made  up  of  heavy  tubes  instead  of 
the  usual  bells.  '  A  whole  set  of  fifteen  or 
twenty  may  be  stowed  away  in  a  small 
space  and  erected  with  comparative  ease. 
Tube  chimes  may  be  tuned  more  closely 
than  bells. 

Instead  of  the  customary  ropes  which 
actuate  hammers,  the  tube  chimes  are 
played  by  electromagnets  controlled  from 
a  keyboard.  The  plungers,  forming  part  of 
the  electromagnets, 
strike  their  respec- 
tive tubes  sharp  and 
sudden  blows  when 
energized. 

The  keyboard 
used  is  about  the 
size  of  a  suitcase. 
It  can  be  located 
anywhere  inside  a 
church,  even  next 
to  the  pipe-organ 
keyboard  if  de- 
sired. The  key- 
board belonging 
to   the  chimes 
does  not  carry 
power  currents, 
relays  being  in- 
terposed to  per- 
form this  opera- 
tion. 


Relay. 


U.  S.  Government  Tested  Much 
War  Machinery  in  1917 

ACCORDING  to  an  annual  report 
just  issued,  the  U.  S.  Army's  Board 
of  Ordnance  and  Fortification  has  experi- 
mented with  a  number  of  interesting  ma- 
chines during  the  past  year. 

For  instance,  the  production  and  trying 
out  of  a  self-propelled,  oil-electric,  ar- 
mored railway  car  was  commenced.  Tests 
are  under  way  of  the  Hammond  radio- 
dynamic  system  of  torpedo  control.  For 
the  purchase  of  this  system,  if  it  proves 
satisfactory  to  a  Board  of  three  Army  and 
three  Navy  officers,  and  the  President, 
Congress  some  time  ago  appropriated 
$750,000,  and  an  additional  $417,000  to 
buy  material  for  and  make  a  sample  unit. 
Much  is  expected  from  the  system  when 
it  i>  finally  worked  out. 

Some  e\|)eri mental  gun  emplace- 
ments have  been 
built  and  put 
through  many 
tests.  Portable 
searchlights  for 
the  field  artil- 
lery have  been 
devised.  Flares 
and  star  bombs 
for  trench  use 
were  decided 
upon.  Pontoon 
boats  are  to  be 
propelled  by  the 
outboard  type 
of  motor  in  as 
many  cases  as 
possible.  This 
familiar  through 
rowboats.  Radio 


The  keyboard  of 
the  tube  chimes 
may  be  placed  be- 
side that  of  the 
church  pip>e -organ 


motor  is  already 
use  on  ordinary 
sets,   cameras,   turntables  for  siege 
artillery,  illuminated  compasses  and 
many   other   new   conveniences  for 
military   use   are   being  developed. 
Trinitrotoluol,  the  powerful  explosive, 
gave  demonstrations  of  its  powers  at 
the   Sandy    Hook    proving  ground. 
Several    submarine    detectors  are 
shortly  to  be  tried  out  on  actual  sub- 
marines.   Our  own  U-boats  will  be  used 
for  this  purpose  and  a  wide  range  of 
experiments    and   tests   will   be  made. 
Investigators  have  been  working  on  the 
subject  all  summer,  and  it  is  hoped  to 
turn  out  perfected  machines  shortly. 


Google 


Keep  Your  Engine  Efficient 


This  new  thermostat  cuts  off  the  radiator 
when  it   cools  the  water  too  much 


ONE  of  the  large  makers  of  motor 
trucks  in  this  country  equips  all  of 
his  truck  engines  with  thermostats 
(thermometers 


Jo  radiator 


that  control  the 
temperature  of  hot 
fluids)  in  the  water 
line  to  control  the 
heat  of  the  water 
in  the  cylinder 
jacket,  so  that  at 
all  times  the  en- 
gine is  operating 
at  its  most  effi- 
cient temperature. 
This  condition  is 
especially  impor- 
tant in  cold  weath- 
er, when  it  is  ditfi- 
cult  to  start  the 
engine. 

The  thermostat 
is  controlled  entirely  by  the  temperature 
of  the  water  in  the  cylinder  jacket  and 
operates  to  by-pass  some  of  the  water 
back  to  the  pump,  instead  of  allowing  it  to 
be  cooled  in  passing  through  the  radiator 
in  the  usual  manner.  This  is  only  done 
when  the  water  is  cold,  as  when  starting, 
and  is  equivalent  to 
u.sing  the  same  water 
over  and  over  again 
without  sending  it 
through  the  radiator  to 
be  cooled.  As  soon  as 
the  temperature  rises, 
the  thermostat  auto- 
matically closes  the  by- 
pass pipe  and  allows 
all  of  the  water  to  go 
through  the  radiator 
so  that  the  engine  will 
not  eventually  over- 
heat. 

The  thermostat  con- 
sists of  a  .series  of  ten 
metal  disks  mounted 
on  a  shaft  fixed  at  its 
rear  end  to  the  water 
system  casing  on  the 
top    of    the  cylinder 


Open  poMtlon  ot  valve 
wnen  engine  li  heated 


block.  The  other  end  of  the  shaft  carries 
a  valve  which  seats  on  a  special  cage 
inside  of  the  water  space.    This  cage  is 

open  at  the  end 


V<3tve  cloied  when  engine 
/  qomq  to  radiator 


Thermostat 

1tft)l3 


Course  of  nvflie' 
to  p^Jmt^i  jo'.v. 
bv  paw  pipe 
when  valve 

is  doied  L':sK  thermostar 

'••-By  f>a5s  pipe 

The  thermostat  keeps  the  engine  always 
running   at  its  most  efficient  temperature 


nearest  the  disks 
and  is  provided 
with  an  opening 
leading  to  a  by- 
pass pipe  direct  to 
the  engine  water 
pump  as  shown. 
When  the  cooMng 
water  is  cold,  the 
disks  are  contract- 
ed and  the  valve 
in  the  end  leading 
to  the  radiator  is 
closed,  thereby 
permitting  the 
water  to  fl  o  w 
down  the  by-pass 
pipe  into  the 
and  be  circulated  without  being 
by  passing  through  the  radiator. 


The  thermostat  is  controlled  en- 
tirely by  the  temperature  of  the 
water   in   the   cylinder  jacket 


pump 
cooled 

As  the  water  heats  up,  however,  the  dLska 
expand  and  the  end  of  the  shaft  is  forced 
forward,  opening  the  valve  leading  to  the 
radiator  and  at  the  same  time  closing  the 
opening   to   the   by-pass.     When  thh 

occurs,  the  w  ater  passes 
through  the  radiate: 
in  the  regular  manner. 
As  the  temperature  ot 
the  cooling  water  va- 
ries, the  thermostat 
alternately  opens  and 
closes  the  by-pass  so 
that  the  temperature  is 
kept  at  its  most  effi- 
cient point. 

No  more  need  the 
electric  starter  whir  and 
whir  around  in  an  at- 
tempt to  start  a  frozen 
engine.  With  this 
contrivance,  enough 
warm  water  should 
remain  in  the  engine 
jacket  to  make  starting 
a  relatively  easy 
operation. 
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A  Novel  Tea-Table  Made  From  a 
MiU  Stone 

SINCE  farmers  now  rarely  bring  their 
grain  to  a  small  local  mill  to  be 
ground,  the  old  millstones  have  gradually 
settled  to  the  bottom  of  the  rubbish  heap. 
Many  have  been  broken  up,  but  the 
lovers  of  antiques 
are  now  rescuing 
the  remaining 
ones. 

In  the  illustra- 
tion is  shown  an 
old  stone  found  in  a 
New  Hampshire 
mill.  It  is  now 
used  as  the  tea- 
table.  Remem- 
bering the  Biblical 
warning  that  "on 
whom  it  shall  fall 
it  will  grind  into 
powder,"  it  is  set 
on  a  stand  of  rocks 
which  have  been 
firmly  cemented 
together. 

Benches  or  in- 
dividual seats  of 
stone  are  appro- 
priate for  use  with 
such  a  table. 


An  old  millstone  used  as  a  tea-table.  The 
stand  is  made  of  rocks  cemented  together 


A  French   Inventor  Improves 
American  Harvester 


the 


ERNEST  BONNET  of  Nonancourt, 
France,  has  made  important  im- 
provements in  an  automotor  harvesting 
machine, 
which 
facilitate 
cleaning 
and  mov- 
i  n  g  the 
machine 
from  one 
place  to 
another. 
The  work- 
ing parts 
of  this 
new  har- 
v  e  s  t  e  r 
may  be 
complete- 


The  working  parts  oF  this  new  harvester  mnv  he  rompl<  tf  ly 
uncoupled.    The  engine  in  front  drives  the  whole  mechanism 


ly  uncoupled.  The  front  tractor  is  at- 
tached to  a  trailer  which  comprises  a 
harvester,  combined  with  connections  for 
transmitting  rotary  motion  from  the 
motor  to  the  trailer  and  power-control 
mechanism  on  the  trailer. 

Power  is  so  transmitted  that  the  driver 
can  unclutch  the  driving  wheels  for  halt- 
ing the  vehicle^ 
without  stopping 
the  operation  of  the 
working  parts. 
The  reverse  effect 
can  be  obtained,  and 
the  driving  wheels 
can  be  made  to  carry 
the  vehicle  forward 
without  setting  the 
other  mechanism 
operating. 

The  traction 
wheels  are  hung  on 
vertical  pivots 
with  a  bridge  con- 
necting them.  This 
bridge  carries  a  dif- 
ferential gear.  A 
divided  axle  com- 
municates move- 
ment from  the  dif- 
ferential to  the  trac- 
tion wheel.  Uni- 
versal joints  are 
provided  coinciding 
with  the  vertical  pivots  of  the  wheel. 
Transmitting  mechanism  for  communi- 
cating rotation  from  the  motor  to  the 
differential  gear  completes  the  combina- 
tion. 

Will  machines,  such  as  this,  shortly  be 

   used  on 

our  great 
Mid  -  west- 
ern farm- 
ing lands? 
Assuredly 
tractors,  in 
one  form  or 
another  are 
to  work 
g  r  e  at 
changes  in 
our  agri- 
cultural 
methods 
in  the  very 
near future. 
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Your  Out-door  Shooting 

Throwing  clay  birds  as  a  boy  "scales" 
flat  stones  adds  new  zest  to  trap  shooting 

ONSIDER  the  small  boy  who  finds  one  form,  the  two  parallel  wires  forming 
a  nice,  smooth,  flat  rock.  If  the  each  finger,  continue  parallel,  and  the 
chances  are  not  more  than  even  saucer  which  is  a  4.14-inch  hollow,  clay 
a   window — and    getting     disk,  is  pushed  in  between  the  fingers  from 

the  front— 


The  Darton  hand 
trap  is  simple  to  use. 


for  breaking 
caught — he 
curves  index 
finger 
around  one 
side  of  its 
periphery 
and  lays 
thumb 
against  the 
other.  Then 
with  a  long 
swing  of  his 
arm,  keeping 
the  rock  hor- 
izontal, he 
sends  it  scal- 
ing flatways 
through  the 
air.  In  its 
long,  spin- 
ning, steady  flight  it  travels  more 
smoothly  and  farther  than  any  round 
rock. 

Since  the  saucer-like  clay  bird  dis- 
placed the  round  and  costly  glass 
ball  as  an  artificial  target  for  the 
shotgun,  the  throwing  machinery  or 
trap  has  closely  followed  the  lines  of 
the  small  boy's  hand  and  arm.  The 
sole  exception  is  the  sort  in  which 
the  bird  is  laid  on  a  flat,  steel  plate, 
to  be  swept  off  by  the  swing  across  it 
of  a  rubber-faced  steel  arm. 

The  Darton  hand-trap,  shown  in 
the  photographs,  is  the  simplest  of  all 
the  devices  yet  put  out  for  the  purpose 
of  sending  the  flat,  clay  .saucer  sail- 
ing on  its  spinning  course  through  the 
air.    It  appro.ximates  uncannily 
the  two  fingers  and  the  arm  of  the 
original  flat,  disk-throwing  ma- 
chine operated  by  the  small  boy. 

The  bird  is  held  between  a 
thumb  and  forefinger  made  of  heavy  wire, 
set  at  the  end  of  a  slightly  flexible,  wooden 
handle,  with  grip  shaped  for  the  hand. 
One  finger  is  longer  than  the  other.  In 


It  is  speedy;  shoot- 
ers must  be  alert 


The  clay  bird 
is  grasped 
by  the  e x - 
tended  metal 
fingers 


a  "muzzle- 
loader,"  as 
the  inventor 
terms  it.  In 
the  other 
form,  the  top 
wire  of  each 
pair  is  bent 
outward  so 
that  the  sau- 
cer can  be 
dropped  into 
the  grasp  of 
the  fingers 
from  the 
rear.  This 
ob\aates  the 
necessity  of 
pressing  the 
bird  home  against  the  resistance  of 
the  fingers. 

The  two,  wire  sidebars  to  each 
finger  are  so  spaced  as  to  grip  the 
edge  of  the  target  firmly,  and  the  two 
fingers  terminate  at  the  rear  end  in  a 
metal  socket  screwed  to  the  wooden 
handle.  When  the  bird  is  placed 
horizontally  in  the  fingers,  and  the 
handle  is  given  a  powerful  full-arm 
swing,  with  a  snap  at  the  finish 
of  the  swing,  the  bird  is  thrown 
out  of  the  grip  of  the  fingers  by  the 
centrifugal  motion.  The  longer  fin- 
ger yields  to  the  pressure,  letting  the 
bird  slip  out  of  the  grip  and  roll  along 
this  finger,  giving  it  the  spinning 
motion  essential  to  steady  and  long 
flight  of  a  flat  object. 

The  fingers  are  considerably 
longer  than  the  portion  necessan,' 
to  grip  the  target,  affording  a 
track  along  which  the  bird  rolls 
when  driven  out  by  the  centrifugal  motion, 
and  when  a  spin  is  imparted. 

For  the  lover  of  a  .solitary  game  in 
shooting,  the  inventor  adds  a  stout  elastic 
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loop  to  the  handle  of  the  trap,  by  which 
it  may  be  hung  across  the  shoulders. 
Then  he  holds  gun  in  left  hand,  swings 
mightily  with  the  right,  holding  the  trap, 
drops  the  trap  at  the  end  of  the  swing, 
grasps  the  fowling  piece  and  "has  at" 
the  flying  bird  he  has  just  thrown.  As  the 
bird  leaves  any  of  these  traps  with  the 
speed  of  about  loO  feet  a  second,  even 
though  it  falls  off 
rapidly,  the  shooter 
has  to  hustle  to 
get  into  action  be- 
fore it  is  out  of 
range. 

Two  other  traps 
are  in  use  for  throw- 
ing  the    birds  by 
"hand."   One  of 
them,    the  Ping 
Pong,    is  similar 
to  the  Darton,  save 
that  the  bird  is  held 
in  the  regular  steel, 
rubber-tipped  fin- 
gers of  the  larger 
variety,  bolted  to  a 
wooden  handle. 
This    takes  more 
power  than  anyone 
but    a  full-grown 
man  can  develop. 
The  other  is  oper- 
ated by  a  powerful 
spiral  spring  which 
swings  the  throwing 
arm  like  the  big  set 
position  traps, 
when  the  finger  re- 
leases  the  trigger 
holding  it.   This  re- 
quires a  little  effort 
to  set,  and  is  not 
entirely  safe  in  the 
hands  of  the  inex- 
perienced because  of 
the  great  force  with 
which  the  spiral 
spring  throws 
around  the  arm  and 
the  fingers  that 
hold  the  bird. 

So  is  field  prac- 
tise made  available 
anywhere  for  the 
seasoned  lover  of 
the  scattergun. 


The  bird  can  leave  one  of  these  hand- 
traps  at  a  velocity  of  150  feet  per  second 


This  hand-trap  has  a  powerful  spring. 
It  should  not  be  operated  by  the  inexpe- 
rienced, as  it  can  deliver  a  terrific  blow 


How  to  Waterproof 
Your  Boots 

TALLOW  has  been  used  a  great  deal 
for  waterproofing  boots.  But  au- 
thorities on  the  subject  of  leather  say 
that  tallow  is  not  the  best  thing  to  use 
because  it  contains  a  high  percentage  of 
fatty  acid  which  is  bad  for  leather. 

  Any  good,  heavy 

\  gn'ease  wall  make 
leather  boots  water- 
proof, if  the  leather 
is  thoroughly  soak- 
ed in  it.  One  of  the 
best  substances  to 
use  is  a  belt  pre- 
servative. The 
most  important 
point  in  water- 
proofing boots  is  to 
use  something  that 
will  fill  the  small 
openings  and  stitch 
holes.  Belt  pre- 
servative will  best 
accomplish  this 
result. 

Boots  should  be 
well  washed  before 
being  treated. 
They  must  be 
warmed,  but  not 
allowed  to  get  too 
hot.  Leather  will 
stand  no  more  heat 
than  will  your 
hand.  The  preserv- 
ative is  then  heated 
and  painted  on  the 
warm  boots.  They 
are  kept  warm  until 
the  oil  has  pene- 
trated the  pores  of 
the  leather.  This 
process  may  be  re- 
peated several 
times,  care  being 
taken  to  work  the 
preservative  well  in 
around  the  stitches. 
Boots  cannot  be 
polished  after  being 
waterproofed  be- 
cause the  leather  is 
left  much  too  soft 
and  porous. 
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An  Electric  Lantern  Which  Will 
Stand  Rough  Use 

AN  electric  lantern 
.  specially  con- 
structed to  withstand 
hard  knocks  and  rough 
handling  is  shown  in 
the  accompanying  il- 
lustration. The  frame 
is  made  almost  entire- 
ly of  aluminum,  and 
the  bulb  is  set  far 
back  against  a  large 
reflector  so  that  it  is 
well  protected.  Two 
dry  cells  furnish  the 
current  for  a  brilliant 
light.  A  large  strap 
with' hooks  is  provided 
so  that  the  lantern 
may  be  conveniently 
carried  by  suspending 
it  from  the  shoulders. 


the  castings 
exhaust  gases 
coming  fuel  is 


This  handy  lan- 
tern for  camping 
uses  is  con- 
structed to  with- 
stand unusually 
hard  knocks 


and  the  manifold  Y,  the 
heat  the  Y,  The  in- 
raised  to  such  a  high  tem- 
perature that  it  is 
broken  up  into  very 
minute  particles 
which  are  entirely  con- 
sumed by  the  cylinder 
explosion. 

The  fuel  so  heated 
has  then  no  tendency 
to  condense   on  the 
manifold  walls,  which 
happens   when  the 
walls  are  cold.  In- 
stead, it  diffuses  itself 
equally  between  both 
arms   of   the    Y,  ao 
that  all  four  cylinders 
receive  almost  exactly 
the  same  amount  of 
fuel,  an  end  much  to 
be  desired. 


f 


Heating  Low-Grade  Gasoline  with 
Exhaust  Gases 

ONE  of  the  simplest  of  the  many  heat- 
ing devices  to  aid  in  more  thoroughly 
vaporizing  the  present  low-grade  fuel  used 
in  automobiles,  consists  of  two  ham- 
shaped  castings  which  are  bolted  together 
over  the  Y-shaped  portion  of  the  intake 
manifold  in  such  a  manner  as  to  leave  a 
small  space  between  the  manifold  and  the 
exhaust.  This  intervening  space  is  filled 
with  hot  exhaust  gases  from  the  engine  by 
means  of  a  flexible  metal  tube  tapped  into 
the  exhaust  manifold  at  the  top,  and  then 
exhausted  down  below  the  bottom  of  the 
engine-pan  by  means  of  a  similar  piece  of 
flexible  tube  tapped  into  the  bottom  of  one 
of  the  castings. 

In  passing  through  the  space  between 


Yawning  Fishes.  Evidently  They 
Have  Brains  Enough  to  be  Bored 

DID  you  ever  see  a  fish  yawn?  Mr. 
Richard  Elmhirst,  an  English  bi- 
ologist, tells  us  that  yawning  is  a  common 
habit  of  cod,  saithe,  cobbler,  plaice  and 
various  other  kinds  of  fish.  From  his 
description  the  piscatorial  yawn  is  ver>' 
much  like  the  human  yawn,  except  that  it 
is  done  under  water.  He  says:  "From 
numerous  observations  I  am  led  to  think 
that  this  action  of  fishes  is  a  real  yawn, 
and  serves  the  true  physiological  purpose 
of  a  yawn;  that  is,  flushing  the  brain  with 
blood  during  periods  of  sluggishnt^ss. 
The  conditions  conducive  to  yawning  are 
a  slight  increase  in  temperature,  and.  I 
suppose,  the  accompanying  diminution  of 
oxygen." 


At  left:  Piping 
exhaust  gases 
through  casting 
surrounding  in- 
take manifold 
vaporizes  low- 
grade  fuels  thor- 
o  u  g  h  1  y  .  At 
right:  Uneven 
gas -distribution 
as  ordinarily 
encountered 
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Using  a  Piece  of  Wool  to  Detect 
Dye  in  Jam 

SOME  of  the  jam  sold  at  the  present 
time  is  dyed  to  give  it  an  attractive 
color.  Happily,  it  is  easy  to  find  out 
whether  or  not  the  jam  has  been  treated 


A  bit  of  cotton  dipp>ed  into  dyed  jam  will 
retain  the  color  trough  many  washings 

in  this  way.  The  first  step  is  to  mix  a 
little  of  the  suspected  article  with  some 
water,  then  dip  into  it  a  piece  of  clean 
cotton  wool.  If  the  jam  has  been  arti- 
ficially colored,  the  stain  on  the  wool  will 
be  very  difficult  to  wash  out.  On  the 
other  hand,  when  the  jam  is  pure,  the 
stain  can  be  rinsed  away  very  easily. 


Rubber  Roofing  Used  for  Packing 
in  Steam  Joints 

IN  case  of  emergency — and  in  the 
regular  course  of  repairs  for  that 
matter — ordinary  rubber  roofing  makes 
an  excellent  packing  for  steam  joints. 
As  a  gasket  between  flanges  on  a  steam 
line,  for  cylinder  head,  or  for  steam  chest 
work,  it  lasts  just  as  well  as  regular 
packing  and  shows  no  more  of  a  ten- 
dency to  blow  out.  Moreover  it  is  a 
great  deal  cheaper. 


Deodorizing  Naphthaline  for 
Medicinal  Purposes 

NAPHTHALINE  has  such  a  dis- 
agreeable odor  that  its  use  in  medi- 
cine and  surgery  is  considerably  retarded, 
and  it  has  been  found  out  by  experience 
that  the  mixture  of  camphor  and  various 
other  deodorants  with  it  produces  only  a 
temporary  benefit.  Mixing  the  naphtha- 
line with  some  benzoin  and  subliming  the 
mixture,  frees  the  sublimate  of  naphtha- 
line from  the  tarry  smell.  Moreover,  the 
naphthaline  is  given  a  pleasant  odor. 
This  is  not  the  case  when  it  is  simply  mixed 
with  tincture  of  benzoin  or  benzoic  acid. 


Trick  of  Brushing  Ten -Cent  Piece 
from  the  Palm 

STRETCH  out  your  hand  and  place  a 
dime  in  the  center  of  your  palm 
Give  your  chum  a  whisk  broom  and  ask 
him  to  brush  off 
the  dime.  He  will 
probably  laugh 
and  ask  "What's 
the  idea?"  But 
let  him  try  it.  He 
can  brush  for  half 
an  hour  without 
removing  the  coin. 
A  dime  cannot  be 
brushed  from  the 
center  of  the  palm 
with    a  whisk 
broom  unless  it  is 
"dug  out"  with  a 
not  be  fair  play, 
self  first  and  see  — 


3^ 


The  coin  cannot 
he    swept  out 

corner,  which  would 
Try  it  for  your- 
then  trv  it  with  your 


friends.  If  anyone  wishes  to  examine 
the  dime  after  the  stunt,  tell  him  that 
even  the  dime  says  the  joke  is  on  him. 
To  prove  this,  turn  the  coin  over  to  show 
the  printed  words:  ONE  DIME.  Cover 
up  the  E  and  the  Di.  The  remaining 
letters  spell  "ON  ME." 
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Positive  Traction  Wheel  for 
a  Motor  Plow 

WHEN  an  agricultural  tractor  is  used 
for  pulling  plows  in  tenacious  soil, 
it  is  necessary  to  augment  the  traction 
obtained  by  the  normal  adhesion  of  the 
loaded  traction  members  and  the  ground 
with  the  added  impulsive  force  secured  by 
cleats  or  spurs  that 
dig  into  the  soil.  A 
novel  form  of  traction 
member  used  on  a 
motor-driven  plow  of 
Italian  design  is  here 
illustrated.  It  provides 
positive  traction  and 
IB  at  the  same 
time  relatively  free- 
rolling  because  the 
blade  members  that 
dig  into  the  ground  enter  and  leave  the 
earth  in  an  almost  straight  line.  The 
ordinary  form  of  fixed  spur  or  cleat  must 
strike  the  ground  at  an  angle  and  push 
the  earth  back  out  of  the  way  as  the  wheel 
rolls  forward.  This  calls  for  the  expendi- 
ture of  power  and  of  course  reduces  the 
efficiency  of  transmission.  To  have  the 
spurs  engage  the  ground  with  an  almost 
direct  thrust  and  leave  it  with  a  direct 
upward  pull  is  a  very  desirable  end  to 
attain  because  there  is  a  minimum  dis- 


The  spurs  enter 
and  leave  the 
ground  vertically 


There  is  no  power  lost  in  lifting  dead  weight 
with  the  grippcrs  as  they  work  vertically 

placement  of  earth  with  its  attendant  loss 
of  energy. 

The  mechanism  by  which  the  traction- 
augmenting  blades  are  made  to  engage  the 
ground  with  minimum  loss  of  power  is 


very  simple  and  the  principle  involved 
may  be  clearly  grasped  by  a  study  of  the 
diagram.    The  spurs  are  in  the  form  of 
drop-forged  steel  bell-cranks,  swinging 
on  fulcrum-pins  carried  between  the  two 
halves  or  side  plates  comprising  the  wheel. 
The  actuating  cam  is  attached  to  the  fixed 
axle  on  which  the  wheel  revolves.  An 
eccentric  strap  having  a  plurality  of  Con- 
necting rods  extending  to  the  spurs,  sur- 
rounds the  cam  or  eccentric,  and  as  the 
wheel  revolves  the  spurs  are  rocked  back 
and  forth  on  their  supporting  pins,  the 
motion  being  so  proportioned  that  when 
the  traction  blade  is  about  to  engage  the 
ground  it  is  approximately  perpendicular. 
Some  such  form  of  positive  traction  mem- 
ber is  almost  essential  because  the  plows 
are  mounted  at  the  front  and  are  pushed, 
not  pulled.   The  traction-wheel,  being 
on  the  same  side  as  the  plows,  must 
necessarily  work  in  the  loose,  soft  ground 
of  the  furrows.  -Victor  W.  Page. 


Things  To  Be  Remembered  When 
Washing  an  Automobile 

N'EVER  try  to  wash  the  car  out  in 
the  cold.  Take  it  in  where  it  is 
moderately  warm;  then  use  clear,  cold 
water.  The  cold  water  will  help  to  harden 
the  varnish  on  a  new  car,  thereby  pre- 
venting abrasion.  If  you  use  any  soap 
at  all,  use  only  a  limited  amount,  as  free 
acid  or  alkali  tends  to  soften  the  finish. 
Soak  caked  mud  thoroughly  with  a  small 
stream  of  water  until  the  mud  runs  off 
with  the  fluid.  Don't  rub  the  mud  off. 
If  it  has  frozen  to  the  finish,  keep  on 
appl>ing  cold  water  until  it  runs  away. 
Never  use  hot  water.  In  drying  the  car, 
avoid  using  a  chamois  that  contains  any 
sand  or  grit.  If  polish  is  necessar>',  use 
a  good  grade,  then  rub  oflf  the  surplus. 

Never  allow  a  car  of  fine  finish  to  stand 
in  a  barn  or  stable  where  animals  are 
kept.  The  ammonia  of  the  manure  ^ill 
check  and  ruin  the  gloss. 

Don't  keep  the  garage  too  hot.  This 
caution  applies  to  what  is  probably  the 
greatest  enemy  of  the  fine  body  finish. 
In  an  overheated  garage,  the  body  of  the 
car  gradually  expands;  then  if  the  car  is 
suddenly  exposed  to  extreme  cold,  the 
result  is  plain.  The  sudden  contraction 
in  cooling  causes  the  paint  to  check. 
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A  Convenient  Metal  Holder  for        A  Work  Bench  Clamp  to  Hold 
Milk  Bottles  Boards  for  Planing 


JUST  where  the  milk  bottles  go  and 
what  becomes  of  them  is  difficult  for 
some  housewives  to  determine.  The  illus- 

  trations  show  a 

very  handy  little 
receptacle  for  the 
bottles.  It  can 
easily  be  made  in 
any  home  work- 
shop. The  base  is 
manufactured  out 
of  an  old  coffee 
can  cover,  the  top 
or  spring  catch 
portion  being  sim- 
ply an  old  piece 
of  sheet  brass, 
moulded  or  form- 
ed over  a  round 
bar.  When  the 
old  bottle  is  emp- 
ty, it  is  slipped 
into  the  device 
and  the  milkman 
on  his  round  replaces  it  with  a  full  one. 
The  holder  can  be  placed  anywhere  on 
the  side  of  the  house,  or  near  the  door, 
low  enough  so  that  it  can  be  easily 


The  bottle  of  milk  is 
easily  set  in  holder 


T 


Sheet  bross 


c  - 


VVHole  tor 
vwdter  drain 


 V)0  0 


The  sheet  metal  parts  are  made  the  cor- 
rect size  to  hold  an  ordinary  quart  bottle 

reached,  yet  high  enough  to  protect  the 
bottles  from  accidental  upsetting  or  from 


THIS  very  handy  clamp  or  vise  is 
easily  made  of  oak  or  other  suitable, 
hard  wood.  It  consists  of  three  pieces 
and  a  disk.  The  pieces  are  91-2  in-  long; 
one  in.  wide  and       in.  thick;  the 


WorK  Bench 

The  disk  rolls  on  the  sloping  part  of  the 
groove  and  clamps  the  board  by  pressure 


base  of  the  other  part  is  3 }  ■>  in.  wide  and 
1  in,  thick  with  a  cap  of  the  same  width 
and  '  ■>  in.  thick.  The  disk  is  2  in.  in 
diameter  and  slightly  under  1  in.  in 
thickness.  A  wedge-shaped  notch  is  cut 
in  the  piece  that  is  1  in.  thick,  so  that 
the  larger  part  admits  the  full  size  of 
the  disk,  the  smaller  part  sloping  down 
almost  to  a  point.  The  pieces  are  fas- 
tened to  the  bench  top  as  shown,  with 
a  space  between  them  of  II4  in.,  and 
with  the  di.sk  in  the  notch. 

It  is  apparent  that  when  a  board  is 
placed  edgewise  in  the  open  space,  while 
the  disk  is  in  the  larger  opening  of  the 
notch,  it  will  be  free,  but  upon  pushing  it 
forward  the  disk  will  roll  against  the  slop- 
ing part,  and  wedge  or  clamp  it.  The 
more  pressure  applied,  the  tighter  will  be 
the  grip  on  the  board.  When  it  is  pulled 
back,  the  action  is  reversed  and  the  board 
is  easily  withdrawn. — Robert  Ha.sley. 


Solution  for  Cleaning  Polished 
Brass  Quickly 

THE  following  solution  will  clean  brass 
faucets  very  quickly,  without  injury 
to  the  hands  or  the  metal.  Put  1 ' oz. 
of  alum  in  one  pint  of  boiling  water,  and 
rub  the  solution  on  the  brass  surface  with 
a  cloth.  The  stains,  as  well  as  the  tarnish, 
are  quickly  removed.   The  solution  is  in- 


being  knocked  out. — F.  W.  Bentley,  Jr.    expensive  and  easily  made. 


Digitizer' '  '^'ioogle 


Popular  Science  Monthly 


444 

How  to  Make  a  Watch-Charm  of 
Marble,  Agate  or  Granite 

A SMALL  cross  made  of  marble,  agate 
or   granite    makes   an  attractive 
watch-charm.    The  process  of  shaping  it 


Dimensions  of  the  cross  to  be  made;  also 
how  it  is  to  be  drilled  and  cut  from  marble 


is  very  simple.  It  can  be  done  with  a  file. 
First  flatten  the  piece  from  which  it  is 
to  be  cut,  by  rubbing  it  on  a  sand  stone; 
then  mark  the  pattern  on  the  sanded  side 
with  a  file  point.  Next  tile  to  your  lines 
with  a  flat-faced  file,  holding  the  piece  in  a 
vise.  Bore  a  hole  in  the  upper  jiortion  of 
the  finished  cross  by  means  of  a  fiddle 
drill.  A  piece  of  a  darning  needle  flat- 
tened and  pointed  as  at  A  serves  as  a  bit. 
'I  flattened,  so  it  will 

I  dded  in  the  end  of  a 

\  small,  loose-fitting 
a  hand  rest  and 
turn.   The  bow  is  a 
ends  are  joined  by 
'  g.    With  the  hand 
ed  back  ;ind  forth, 
ill  soon  drill  through 
t  wet  as  you  drill, 
tacked  to  the  bench, 
e  firmly.   The  charm 
g  with  fine-grained 


marble  and  finally  given  an  oil  rubbing 
with  a  piece  of  felt.  Any  amateur  may 
attempt  this  dainty  piece  of  work  in  all 
confidence.  Ordinary  carefulness  is  the 
chief  requirement  that  makes  for  success 
in  making  this  attractive  watch-charm. — 
John  L.  Dougheny. 


A  Small  Steam  Engine  Used  as  an 
Air  Compressor 

IN  a  small  machine-shop  some  metal 
tanks  were  ready  to  ship  when  the 
order  came  to  test  them  under  60  lb.  air 
pressure.  There  was  no  air  compressor 
at  hand  and  no  time  or  money  to  get  one. 
But  the  tanks  were  all  tested  that  day 
just  the  same.  There  was  in  the  shop  a 
B-horsepower  steam  engine  undergoing 
repairs.  This  engine  was  belted  up  to  the 
line  shaft  with  a  piece  of  pipe  between  the 
steam  chest  and  one  of  the  tanks.  A  gate 
valve  was  put  in  this  line  and  a  pressure 
gage  was  attached  to  the  tank.  Then 
the  engine  was  started,  and  air  was 
pumped  into  the  tank  until  the  gage 
registered  the  60  lb.  In  this  vay,  each 
tank  was  thoroughly  tested  at  no  great 
cost.  

A  Portable  Board  Roller  for  Circular 
Saw  Feed 

THE  illustration  shows  how  a  wheel- 
wright used  a  discarded  wringer- 
roller  in  the  construction  of  a  board  slide 
or  rest,  used  in  conjunction  with  a  circular 
saw.    The  rubber  of  the  roller  evidently 


Rubber  roller  from  a  wringer  used  on  a 
special  horse  to  make  a  board  roller 


exercised  brake  enough  on  the  boards  to 
prevent  sudden  spurts  during  the  process 
of  sawing. — ^James  M.  Kane. 
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Disappearing  Clothes  Rack 
for  the  Closet 

*nE  materials  necessary  for  the  disap- 
pearing rack  are:  2  single-sheave 
pulleys,  one  donUs-dieave  pulley,  8 
ioeir  hooks,  16  to  20  ft.  ol  Ught  rope,  and 


T' 


Arrangement  of  pulleys  in  a  closet  for 
hoitting  a  pole  fiom  which  dothet  hang 

a  tlnn  pole  about  4  ft.  long  (a  broom 
sddc  wUl  answer  very  well).  The  pole  is 
fastened  by  two  of  the  screw  hooks  placed 
in  the  ceiling,  about  '\  ft.  apart.  The 
double-pulley  can  be  fa:iteneJ  near  the 
celling  at  a  convenient  end  of  the  closet. 
This  pulley  is  to  act  as  a  guide  for  the 
ropes.  The  stick  is  supported  at  oach 
fnd  by  a  rope;  the  other  end  of  the  rope 
passes  over  one  of  the  single  pulleys,  then 
over  the  double  pulley  and  down  to  a 
convenient  distance  for  hoisting  and 
lowering  the  rack.  In  order  to  prevent 
the  rack  from  tipping  or  tilting  to  one 
end,  the  ropes  should  be  knotted  together 
at  such  a  place  that  when  the  rack  is 
lowered  to  the  right  height,  the  knot  will 
just  strike  the  double  pulley.  In  order 
to  hold  the  raek  in  place,  the  ropes  may 
be  wound  around  o  nails  placed  below 
the  double  pulley.— F.  W.  Buerstattb. 


A  Combination  Straight  and 
Folding  Step  Ladder 

TO  make  a  ladder  that  can  be  used 
either  as  a  straight  ladder  or  as  a 
step  ladder,  the  foUowing  material  is  re- 
qu^ed: 

2  pieces  of  1  by  3-in.  straight-grained  wood, 

without  knots.  6  ft.  long. 
6  pieces  of  the  same  18-iii.  lotit^. 
2  pieces  of  the  same  5  ft.  luug. 
8  pieces  of  the  same  16-in.  long. 
2  pic<-i-s  of  stotit  broonihandle  18-in.  long. 
A  quantity  of  8  or  lOd  nails. 

About  in.  from  one  end  of  each  of 
the  four  long  pieces  bore  a  hole,  through 
which  a  broomhandle 
will  pass  fairly  easily, 
and  1  ft.  back  from  this 
hole  bore  another  one, 
as  shown  in  the  illus- 
tration. 

Lay  the  two  longest 
pieces  with  edges  up, 
and  nail  on  the  six  18- 
in.  rungs,  beginning  at 
the  end  nearest  the 
holes  and  placing  them 
about  a  ft.  apart.  Do 
the  same  with  the  two 
shorter  pieces, 


\  t  .--•■4 


 \\ 

\\  Vi 


This  folding  ladder 
is  in  two  parti 


but  in  this  case 

b^n  the  rungs 
about  2  ft.  from 
the  ends  with  the 
holes  in  them. 

Next  place  the 
short  1  a  fl  fi  c  r 
within  the  long 
ladder  so  that  the 
holes  are  in  line.  Slide  one  of  the  pieces 
of  broomhandle  through  these  holes  to 
form  a  pivot.  Fasten  the  pivot  to  the  large 
ladder  with  a  small  nail  to  prevent  it  from 
slipping  out,  then  allow  the  small  ladder 
to  swing  free. 

Wifh  the  addition  of  a  short  length  of 
rope  or  chain  placed  between  the  two  sec- 
tions to  prevent  their  spreading,  the  step- 
ladder  is  ready  for  use. 

To  convert  it  into  a  straight  ladder  all 
tliat  is  needed  is  to  detacli  the  stop-chain, 
swing  the  short  section  up  until  it  is  in 
line  with  the  long  section,  and  slide  the 
other  piece  of  broomhandle  through  the 
holes. 
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A  Rustic  Seat  Made  from  an  Old 
Tree  Stump 

IT  was  merely  as  a  matter  of  convenience 
that  the  largest  limb  of  a  tree  which 
was  felled,  was  sawed  off  nearer  the 


The  shape  of  this  tree  made  a  very  simple 
task  to  construct  a  seat  from  its  stump 


ground  than  were  the  two  smaller 
branches.  However,  this  at  once  sug- 
gested a  seat,  which  was  very  easily 
made.  A  piece  of  board  was  placed  on  the 
large  stump  and  a  simple  back  made  of 
two  cross  poles  with  vertical  slats  nailed 
to  them  was  fastened  between  the  two 
smaller  limbs.  With  the  bark  removed 
and  the  surface  coated  with  a  dull  green 
paint  the  seat  harmonizes  with  the  sur- 
roundings. 


Admitting  Air  to  a  Pullman  Car 
Without  Creating  a  Draft 

WHEN  one  is  traveling  in  a  stuffy, 
crowded  train,  especially  in  cold 
weather,  when  all  the  windows  are  closed, 
the  jouncing  of  the  cars  over  the  rails, 
coupled  with  the  close  atmosphere,  often 
produced  a  feeling  similar  to  sea-sickness. 

Fresh  air  relieves  this  nausea,  but  the 
windows  of  a  railway  coach  are  so  situated 
that  when  the  train  is  moving  fast,  the 
pressure  of  air  is  so  great  that  it  rushes 
past  the  person  for  whom  it  is  intended, 
and  in  cold  weather  causes  the  passengers 
ilirectly  behind  much  discomfort.  To 
remedy  this  is  a  simple  matter. 

Take  a  newspaper,  fold  it  once  and  roll 
it  into  the  shape  of  a  cone.    Place  the 


large  end  of  the  cone  outside  the  window 
which  is  opened  about  4  in.  The  small 
end  is  held  very  close  to  the  nostrils,  not 
at  right  angles  to  the  window  but  at  an 
angle,  somewhat  forward,  at  which  the  air 
can  be  taken  in.  The  speed  of  the  train 
causes  the  air  that  enters  the  large  end 
of  the  cone  to  be  carried  directly  to  the 
nostrils,  and  as  the  window  is  only  open 
from  3  to  4  in.,  very  little  draft  is  created. 

If  one  finds  that  cinders  are  coming  in 
through  the  cone,  move  the  cone  about 
2  in.  forward  and  place  the  hand  at  right 
angles  to  the  face,  close  to  the  nose,  on 
the  side  away  from  the  window.  In  this 
way  the  air  strikes  the  hand  first  and 
travels  along  the  palm  to  the  nostrils, 
while  the  cinders  strike  the  hand  and 
fall  harmlessly  to  the  floor. 


A  Test  Which  Tells  You  When 
Butter  Is  Not  Butter 

DO  you  know  how  to  make  a  test  to 
determine  if  you  are  buying  real 
butter  or  a  worked-up  article  such  as 
a  butter  mixture  or  margarine  ?  The 
test  is  an  interesting  one.  Place  a  small 
lump  of  the  material  in  an  old  spoon  and 
hold  this  over  a  spirit  stove  or  a  gas 
burner.  Watch  how  it  boils.  Real  but- 
ter will  boil  quietly,  making  a  large 
amount  of  froth.  Margarine  makes  a 
great  deal  of  noise,  spluttering  like  a  green 


Genuine  butter  will  always  boil  quietly 
while  margarine  will  sputter  and  crackle 


stick  placed  in  the  fire.  This  is  a  sure  test 
by  means  of  which  you  can  find  out 
whether  or  not  you  are  really  getting  pure 
butter. 
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r\  the  North,  the  most  common  method 
of  starting  early  plants  is  by  means  of 
the  hotbed.  The  hotbed  consists  of  an 
inclosure  covered  \\'ith  sash  and  supplied 
with  some  form  of  heat,  usually  ferment- 
ing stable  manure,  to  keep  the  plants 
warm  and  in  a  growing  condition.    As  a 


Typical  hotbed  made  in  the  earth.  It  is  framed  to  hold  several 
sash  for  admitting  the  sun's  rays  and  keeping  out  the  cold  at  night 


role,  the  hotbed  should  not  be  placed 
\^ithin  the  garden  inclosure,  but  near  some 
frequently  used  path  or  building,  where  it 
can  receive  attention  without  interfer- 
ing with   other   work.    The  hotbed 
should  alwaj-B  face  the  south.  The 
south  side  of  a  dwelling,  a  barn,  a  tight 
board  fence,  a  hedge,  or  of  anything 
affording  a  similar  protection,  furnishes 
a  good  location. 

The  Department  of  Agriculture  in- 
structs that  in  the  North,  the  hotbed 
should  be  started  in  February,  or  early 
in  March,  in  order  that  such  plants  as 
the  tomato  and  early  cabbage  may  be 
veil  grown  before  it  is  time  to  plant 
tbena  in  the  open  ground.    There  are 
two  or  three  forms  of  hotbeds  that  are 
worthy  of  description.    The  plans  sug- 
gested may  be  modified  to  suit  local 
conditions. 

\k  6  Ft  i 


location,  where  the  bed  will  be  sheltered, 
shake  out  the  manure  into  a  broad,  flat 
heap,  and  thoroughly  compact  it  by 
tamping.  When  compacted,  the  manure 
heap  should  be  8  or  9  ft.  wide,  18  to  24 
in.  deep  and  of  any  desired  length, 
according  to  the  number  of  sash  to  be  em- 
ployed. The  manure  for  hotbed  pur- 
poses should  contain  sufficient  litter,  such 
as  leaves  or  straw,  to  prevent  sogginesu, 

and  it  should  spring 
slightly  when  trodden 
upon. 

After  the  manure 
has  been  properly 
tramped  and  leveled, 
the  frames  to  support 
the  sash  are  placed  in 
position,  facing  to- 
ward the  south. 
These  frames  are  gen- 
erally made  to  carry  4  standard  hotbed 
sash.  The  front  board  should  be  from  4 
to  6  in.  lower  than  the  back  board  so  that 


Tea 
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Cross  section  of  a  temporary  hotbed 
which  is  built  entirely  on  the  surface 

A  temporary  hotbe<jK  such  as  would  or- 
dinarily be  employed  on  the  farm,  is 
easily  constructed.  Manure  from  the 
horse  stable  can  be  used  as  a  means  of 
furnishing  the  heat.  Select  a  well-drained 


A  cross  section  of  a  permanent  hotbed  with 

heating  material  and  soil  below  tlie  cartli's 
surface  and  within  walls  made  up  of  boards 

water  will  drain  from  the  glass.  When 
the  frame  is  in  position  upon  the  manure, 
the  surface  hotbed  will  appear  as  shown  in 
the  illustrations.  The  area  inclosed  by 
the  glass  should  be  covered  with  a  good 
garden  loam  or  with  a  specially  prepared 
soil,  to  a  depth  of  3  to  5  in.  Then  the 
sash  is  put  on  and  the  bed  is  allowed  to 
heat.  At  first,  the  temperature  of  the 
bed  will  run  rather  high,  but  no  seeds 
should  be  planted  until  the  soil  tempera- 
ture falls  to  80  deg.  F.,  which  it  will  in 
about  three  days. 

Hotbeds,  having  more  or  less  per- 
manence, may  be  so  constructed  that  they 
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can  be  heated  either  with  fermenting 

manure,  a  stove,  a  brick  flue,  or  by  means 
of  radiating  pipes,  supplied  with  steam  or 
hot  water  from  a  dwelling  or  other  heating 


Cross  section  of  a  hotbed  having  a 
lower  chamber  heated  by  steam  pipes 

plant.   For  a  permanent  hotbed  in  which 

fermenting  manure  is  to  supply  the  heat, 
a  pit  24  to  30  in.  in  depth  should  be  pro- 
vided. The  sides  and  ends  of  the  pit  may 
be  supported  by  brick  wi^  or  by  a  lining 
of  2-in.  plank  held  in  place  by  stakes. 


that  the  bed  may  become  snfficieBtiy 

warm  before  nightfall. 

Hotbeds  should  be  watered  on  bright 
days,  and  in  the  morning  only.  Water- 
ing in  the  evening  or  on  doudy  days  wQl 
have  a  tendency  to  chill  the  bed  and  to 
increase  the  danger  from  freezing.  After 
watering,  the  bed  should  be  well  ventil- 
ated to  dry  the  foliage  of  the  plants  and 
the  surface  of  the  soil,  to  prevent 
damage  to  the  plants  from  dampingHiff 
fungus  or  mildew. 

The  construction  of  a  cold  frame  is  the 
■ame  as  that  of  temporary  hotbeds*  ex- 
cept that  no  manure  or  other 
material  is  provided.    Cold  frames  are 
covered  by  means  of  ordinary  hotbed 
sash,  or  cotton  doth  may  be  substituted 
tar  the  sash.    In  the  North,  the  use  <rf 
the  cold  frame  is  for  hardening  plants 
that  have  been  started  in  the  hotbed, 
preparatory  to  setting  them  in  the  garden. 
In  the  Souths  where  the  weather  is  not  so 
severe,  the  cold  frame  is  made  to  take  the 
place  of  the  hotbed  in  starting  early 


Standard  hotbed  sash  are  3  ft.  by  6  ft. 
in  size,  and  are  u.sually  constructed  of    plants*    The  same  methods  of  handling 
white  pine  or  cypress.    As  a  rule,  hotbed    recommended  for  a  hotbed  should  apply 


sadi  can  be  purchased  cheaper  than  th^ 

can  be  made  locally,  and  they  are  on  sale 
by  seedmen  and  deiders  in  garden  sup- 
plies. In  the  colder  parts  of  the  country, 
in  addition  to  the  glazed  sash,  either  board 
shutters,  straw  mats,  burlap,  or  old  carpet 
will  be  required  as  a  coverinj^  during  cold 
nights.  It  is  also  desirable  to  have  a 
supply  of  straw  on  hand  to  throw  ovee 


to  a  cold  frame.  Thorough  ventilation 
should  always  be  maintained  in  any 
style  of  hotbed. 


A  cross  section  of  a  hotbed  with  an 
enlarged  pit  for  the  heating  material 


Prope^y  Lulirlcatiiift  Aotomoliife 
Spring  Bolts 

WHERE  hard  oil  is  used  as  a  lubricant 
for  automobile  spring  bolts,  it 
sometimes  dries  in  the  small  holes  and 
grooves  that  feed  it  to  the  bearing 
surfaces,  thus  preventing  the  parts 
from  being  prop- 
erly lubricated. 
This  causes  the 
bolts  and  spring 
eyes  to  wear  out 
quickly.  Away'is 
illustrated  wh«ne- 
by  this  condition 
may  be  remedied 


Using  thin  oil  in 
hard  grease  cups 


the  bed  in  case  of  extremely  cold  weather. 

During  bright  days,  the  hotbed  will  successfully  by 
heat  very  quickly  from  the  sunshine  on  adopting  oil  cups 
the  glass  and  it  will  be  necessary  to  ven-  for  thin  oil. 
tilate  it  during  the  early  morning  by  Drill  a  hole  large 
slightly  raising  the  sash  on  the  side  enough  to  allow  the  oil  to  be  poured  in 
away  from  the  wind.  Care  should  be  through  the  cap  and  threaded  portion  of 
taken,  in  ventilating,  to  protect  the  plants  the  bolt  as  shown  in  tiie  illustration*  Than 
from  a  draft  of  cold  air.  Toward  even-  turn  the  cap  half  way  around,  thus  com- 
ing, \he  sash  should  be  closed  in  order  pletely  closing  the  hole. — Oois  ReynolD6. 
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Um  of  Goal  Gas 

OWING  to  the  inoeaae  in  the  con- 
lOBHiihwi'of  coiigMbotJifof  cooidBg 

and  lighting,  any  means  of  reducing  tho 
CMt  of  it  will  be  welcomed  by  the  con- 
somer.  The  illuminating  power  of  gas  by 
Uw  use  of  the  common  tip  burner  is  not 
eoMUmd  so  much  as  its  heating 
properties.  Whether  it  is  the  incandes- 
cent mantle  or  the  gas  mixed  with  air  in 
ihe  atmo4>heric  burner  of  the  gas  stove, 
thidfoet  Is  due  to  the 
btftt  produced  by  tto 
combustion  of  the  ooo^ 
iHned  gas  and  air. 

It  Is  upon  tUs  Inating 
effect  that  €ha  intense 
luminousness  of  the 
mantle  depends.  With 
the  use  of  the  apparatus 
shown  in  the  illustra- 
tions both  the  lumin- 
ousness of  the  common 
burner  and  the  heating 
cfltat  aui^  ba  tacroMod 
eoarfdvably  by  nrfifag 
t  volatile  hydrocarbon 
with  the  gas  after  it 


before  it  is  burned.  AajT 
free  carbonic  oxide  con- 
tained in  the  gas  will 
combine  with  a  rich 
hjrdroearbon,  eairyltta 
the  point  of  consump- 
tion and  there  develop 
degree  of  heat  and  light. 


eoal  gaa  with 


a  remarkable 
Moreover,  the 
oost  «B  be  very  mneh  loww  than  if 
simple  coal  gas  or  a  mixture  of  coal  gas 
and  what  is  knowa  as  water  gas  ia 
employed. 

Wbea  iitlier  eoal  gas,  or  a  eooBUaatlOB 

of  coal  and  water  gas,  or  watir  gas 

charged  with  hydrocarbon  is  passed 
through  a  carbureter  or  economizer,  aa 
desofted,  a  quantity  of  the  hydrocarbon 
wMfc  abkh  it  is  chai^^  will  be  carried  off 
in  vapor  form,  thus  increasing  both  the 
heating  and  lighting  effect  wherever  it 
may  be  a>nsumed.  This  carbureter  is 
not  at  an  ezpaarfva  1o  eoBstnist,  as  it  is 
mainly  constructed  of  tin  plate  with  a 
few  ordinary  gas  fittings  which  any 
good  tinsmith  or  plumber  can  make. 


psratas  ia  section.   This  apparatus  has 

been  well  tested.  The  hydrocarbon  used 
in  charging  it  may  be  benzene,  benzol, 
benzolene  or  gasoline.  Kerosene  must 
not  be  used. 

How  to  Make  the  Economizer 

The  outer  cylinder  is  made  of  heavy  tin 
plate  while  the  distributing  inside  cylinder 
A  may  be  made  of  lighter  stock.  A  wire 
cylinder  B,  made  of  a  ^  or  H-in.  mesh 
galvanized  wire  netting  is  placed  between 
the  cylinder  A  and  the  outer  case.  The 
wp&BB  between  is  peshed 
moderately  tight  with 
dry  white  cotton  waste, 
shown  at  C.  Tlie  outer 
'  CMS  is  9  ia.  U^^  aad 
7  ia.  fai  diamatir*  with 
a  cone-shaped  cover  at- 
tached to  the  upper 
edge.  The  inlet  pipe  D 
is  provided  with  a  stop- 
cock. This  inlet  and 
the  outlet  tube  at  E  are 
both  made  of  heavy  tin 
platib  liia  latter  beias 
fitted  with  a  brass  gas 
union  soldered  at  the 
top.  The  tubes  are  also 
soldered  to  the  cone, 
while  the  inner  cylinder 
A  is  fastened  with  sol- 
der at  the  point  where 
it  touches  the  cone.  A 
hole  is  made  at  JP,  1  in. 
above  the  bottom  of  the 
pipe  G.  This  is  to  allow  the  gas  to  pann 
into  the  carbureter  in  case  too  much 
hsrdrocarbon  lias  beea  introdaesd,  wUdi 
chokes  the  bottom  of  the  tube  and  causes 
bubbling  through  the  liquid,  thus  hinder- 
ing the  passage  of  gas.  The  tube  H  at 
the  top  of  the  cone  is  covered  liy  a  brass 
cap  /  in  the  interior  of  which  ii  a  leather 
disk  to  make  a  gas-tight  joint. 

An  excellent  method  of  filling  the  ap- 
paratus is  to  substitute  two  metal  stop- 
cocks in  the  place  of  the  tube  H  and  aa- 
other  tank  also  made  of  tin  plate, 
here  shown.  By  turning  the  two 
stop-cocks,  the  apparatus  may  be  filled 
without  wastinc  the  fluid.  One  handle 
may  be  made  to  open  and  close  the  two. 
The  tank  J  is  filled  with  the  carbonating 
fluid.  The  top  of  the  carbureter, 
,  is  represented  at  iL  A 


for  charging 
hydrocarbon 


or 
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brass  pipe,  K,  is  fitted  to  the  cone  with    obtained  from  a  glass  of  water, 
solder.    This  pipe  is  so  arranged  that       The  spectators  should  think  that  only 
one  end  is  near  the  hole  of  the  stop-cock,    magic  passes  were  responsible  for  the 


the  other  end  being  a  short 
distance  from  the  top.  Its 
function  is  to  allow  the  gas 
to  ascend,  thus  allowing  the 
fluid  to  enter  the  economizer 
freely.  As  soon  as  the  charge 
is  completed,  the  stop-cocks 
are  closed  and  the  charging 
tank  is  unscrewed.  When  the 
operation  is  completed,  the 
filling  tank  may  be  removed 
and  used  Iot  charging  a  num- 
ber of  economizers  in  a  bat- 
tery, or  it  may  be  employed 
as  a  single  piece  of  apparatus. 
— Alfred  J.  Jarman. 


Making  Diagrams  for 
Lantern  Slides 

PROCURE  a  thin  trans- 
parent sheet  of  zylonite 
or  celluloid,  and  wash  it  thor- 
oughly in  distilled  water.  When 
dry,  rub  it  with  a  little  whit- 
ing in  order  to  remove 
any  grease.  Drawings  or 
writing  can  now  be  placed 
on  the  prepared  plate  as 
easily  as  if  it  were  paper. 
Tracings  made  on  the 
surface  of  the  zylonite  with  India  ink  are 
superior  in  every  way  to  those  made  on 
a  gelatinized  surface.  The  finished 
product  should  be  clamped  between  two 
glass  plates  3K  hy  4  in.  The  edges  may 
be  bound  with  paper. 


A  filling  arrangement  to  intro- 
duce the  liquid  without  waste 


liqui( 
•  il 


A  Glass  of  Water,  Some  Magic  Passes, 
and  Lo !   The  Water  Is  Wine 

PUT  a  pinch  of  finely  gnround  and  sifted 
red  Sanders  in  a  glass  of  water  and  the 
liquid  will  at  once  assume  a  red  color 
ilar  to  that  of  claret.  If  this  liquid  is 
ed  into  another  glass  previously 
sed  with  vinegar,  it  will  assume  a  tint 
mbling  that  of  brandy.  If  a  little 
potash  be  added  to  it,  it  will  change  back 
hto  the  original  color  and  finally  if  a 
little  alum  be  introduced  it  will  become 
as  black  as  ink.  To  a  person  not  ac- 
quainted with  the  secret,  it  would  appear 


astonishing  results.  The  fol- 
lowing method  is  good.  The 
performer  comes  forward 
showing  a  glass  and  passinf 
it  around  for  inspection.  Up- 
on receiving  it  back,  he  fills 
it  two-thirds  full  of  water 
from  a  pitcher.  He  then  oQen 
to  allow  anyone  to  taste  the 
water,  or  tastes  it  himself  to 
show  that  it  is  pure  water. 
The  red  sanders  may  be  in 
his  vest  pocket,  and  while  the 
water  is  being  tasted,  the 
fingers  carelessly  seek  the 
pocket  and  obtain  a  small 
pinch,  which  is  all  that  is 
necessary  to  effect  the  change. 
A  borrowed  handkerchief  may 
then  be  placed  over  the  glass 
which  is  then  held  at  arm's 
length  in  one  hand  while 
magic  passes  are  made  with 
the  other,  or  the  glass  may 
be  placed  on  a  stand  at 
the  front  of  the  stage. 
The  handkerchief  is 
placed  over  the  glass  for 
an  instant  and  the  water 
becomes  rosy,  the  san- 
ders being  introduced 
while  the  handkerchief  is  being  adjusted. 
The  other  changes  are  as  easily  effected 
and  shown,  the  glass  being  previously  dip- 
ped in  the  vinegar,  and  the  alum  introduced 
in  the  same  way  as  was  the  red  sanders. 

Wine  may  be  changed  into  water  with 
equal  facility  and  may  be  very  nicely  con- 
nected with  the  foregoing  trick.  The 
method  is  as  follows:  Dissolve  15  grains 
of  permanganate  of  potash  into  1  qt 
of  water.  The  resultant  liquid  will 
resemble  claret  in  color.  Add  to  this 
solution  45  grains  of  tartaric  acid.  Put 
into  a  bottle  a  few  crystals  of  hypo- 
sulphate  soda  and  a  little  water  and  rinse 
a  glass  with  this  solution.  If  the  per- 
manganate solution  is  poured  into  the 
glass  it  ^ill  be  instantly  decolorized. 
The  tartaric  acid  should  be  introduced 
into  the  pitcher  when  the  handkerchief 
is  withdrawn,  and  the  glass  of  course 
should  be  previously  rinsed  with  the 
hyposulphate  soda  solution. 
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NOTHING  is  more  enjoyable  and  ex- 
citing than  a  toboggan  slide  down 
some  steep  incline.  No  one  need 
forego  this  pleasiire  when  a  toboggan,  as 
here  described  and  illustrated,  can  be  so 
cheaply  constructed.  * 

The  essential  part  is  the  snow  shield, 
which  consists  of  a  curved  wooden  piece, 
39  shown.  An  old  cheese  box  without  a 
knot  or  crack  fills  the  bill  to  perfection. 
First  carefully 
ta^e  out  the 
nails  and  pull 
out  the  top  and 
the  bottom. 

Next  procure 
a  good  board  the 
sirae  width  as 
the  cheese  box. 

It  should  be  v^ithout  cracks,  and  smooth 
on  one  side.  Nail  slats  on  the  board, 
spacing  them  1  ft.  apart,  and  also  fasten 
a  strip  on  the  end  of  the  cheese  box  at  the 
top,  after  the  end  of  the  box  has  been  sawed 
off  to  the  required  length.  Nail  the  other 
end  of  the  box  to  the  board,  thus  forming 
the  curve  or  snow  shield  of  the  toboggan. 

Place  the  side  pieces  connecting  the 
top  of  the  curved  part  with  the  board 
of  the  toboggan,  thus  forming  handles  and 
at  the  same  time  stiffening  the  shield. 
The  top  ends  of  the  curve  can  be  further 
strengthened  by  putting  on  strong  leather 
straps. — Peter  J.  M.  Clute. 


A  flat  board  strengthened  with  two  cross 
pieces  makes  a  toboggan.  A  curved  section 
from  a  cheese  box  furnishes  a  snow  shield 


Place  50  grams,  (about  2  oz.)  of  crystal- 
lized photographer's  hypo  in  a  small  cup 
and  add  10  cubic  centimeters  (100 
drops)  of  water.  Place  the  cup  and  con- 
tents on  the  stove,  and  in  a  few  minutes 
the  mixture  will  dissolve,  forming  a  clear 
liquid  solution.     Now  pour  the  mixture 

into  a  thin  glass 
tumbler,  the 
temperature  of 
which  has  pre- 
viously been 
raised  by  dip- 
ping it  in  hot 
water.  Set  the 
solution  aside 
and  allow  it  to 
cool,  being  care- 
ful not  to  dis- 
turb it.  When  cooled  to  room  tempera- 
ture, pick  up  the  tumbler,  give  it  a  quick 
shake,  or  add  a  tiny  crystal  of  the  hypo, 
and  the  dissolved  salt  will  instantly 
separate  in  a  solid  mass  of  crystals,  ap- 
parently ice.  At  the  same  time,  the  tum- 
bler which  was  previously  cold,  becomes 
decidedly  warm,  illustrating  the  scientific 
fact  that  water  in  freezing  liberates  heat. 


The  Mystery  of  Freezing  Water 
Instantaneously 

r>  produce  "ice"  in  the  twinkling  of 
an  eye,  as  if  by  magic,  is  very 
simply  and  easily  done,  j 


Stop  to  Prevent  Snow  from  Entering 
Under  a  Garage  Door 

IARGE  garage  doors  must  swing  clear 
of  the  floor  because  there  is  no 
threshold  strip  at  the  bottom  and  this 
makes  rather  a  large  opening  for  snow  to 
drift  in  on  a  windy  winter's  day.  One 
owner  of  a  private  garage  found  that  this 
opening  caused  considerable  trouble  as  the 
doors  faced  the  direction  of  most  gales. 
He  devised  a  drop,  however,  to  work 
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automatieaQy  vitli  the  dodng  of  the 
door.  This  fltop  is  dearly  shown  in  the 

iDustration. 

A  groove  was  cut  lengthwise  of  the  low- 
er rail  bi  the  door,  so  that  the  upper  edge 


A  swinging  board  at  the  bottom  of  a  door. 
It  drofw  atttomatically  as  the  door  is  doaed 


of  a  board  or  flap  would  enter  as  shown. 
This  flap  was  hinged  to  the  door  and  fitted 
with  coil  springs  back  of  it  to  raise  the 
board  dear  of  t^  floor.  A  deat  was  nafled 
to  the  door  jamb  at  an  angleso  tliat  when 
the  door  was  closed  the  flap  was  pushed 
down  on  the  floor.— Habold  V.  Walsh. 


Eitermlnatlng  Ground  Hogs  with 
Explosive  Fumes 

THERE  are  a  good  many  ground  hog 
dens  in  my  locality.  The  animals 
are  very  bothersome  to  the  tarmen,  I 
discovered  a  very  quick,  cheap  and  easy 
method  of  getting  rid  of  them. 

I  take  a  pole  about  the  sise  of  the  big 
end  of  a  buggy  whip  and  ten  feet  long. 
To  the  end,  I  tie  a  stick  of  40%  dynamite 
in  which  has  been  inserted  a  cap  and  two 
feet  of  fuse.  I  light  the  fuse,  push  the 
charge  into  the  hole  with  the  pole  and 
then  fill  up  the  end  of  the  hole  with  dirt. 
As  it  takes  nearly  a  minute  for  two  feet 
of  fuse  to  burn  down  to  the  charge,  this 
gives  me  enough  time  for  the  tamj^nqg. 

The  fumes  of  dynamite  are  very 
noxious.  The  explosion  destroys  the  den 
and  the  fumes  asphyxiate  the  animals  that 
are  in  it.— CaAS.  P.  Waltdbs. 


we  Manihly 

Canvas  Is  Painted  More  Qalddj 
Wnen  Wet 

WHILE  painting  a  heavy  canvas 
screen,  a  painter  was  interrupted 
by  a  shower  wlddi  lasted  about  a  half 
hour.  After  the  rain  had  stopped  the 
work  was  resumed  and  the  painter  found 
that  the  wet  fabric  took  the  paint  much 
more  easily  and  quickly  than  did  a  dry 
surface.  Now  when  he  has  canvas  to 
paint,  the  material  is  first  thoroughly 
wetted  and  much  time  is  saved.  li  the 
canvaa  to  be  painted  Is  large,  he  wets 
only  about  10  or  12  eiiuare  feet  at  a  time. 
This  is  done  to  prevent  the  canvaa  from 
becoming  dry  again  before  it  can  be 
painted.— M.  M.  Ciambnt. 

An  Ingenious  Garafe  Used  by  the 
Eskimo 

FJ  the  north  where  it  b  almost  always 
cold,  a  device  for  providing  drinking 

water  is  made  by  hollowing  out  the  top 
of  a  block  of  ice  and  putting  in  it  a  bit 
of  moss,  soaked  in  blubber  and  lighted. 
The  moss  floats  on  the  water  that  soon 
is  melted  from  the  block.  Then  the  Es- 
kimo, to  avoid  the  film  of  oil  produced 


A  bit  of  oil-soaked  moss  burning  on  an 
ice  cake  provides  the  drinking  ^water 


by  this  floating  lamp,  drinks  thnmgh  a 

hollow  bone,  used  as  we  use  a  straw. 
This  is  a  new  way  of  combining  the  ele- 
ments of  an  iced  drink — ^letting  the  ice 
bold  the  water. — Tudor  Jenkb. 
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Tricks  of  the  Trade 

Attachments  for  Using  a  Vise  as  a  Punch  Press 

A  way  to  use  an  ordinary  vise  for  making 
light  duplicate  p>arts  from  thin  sheet  metal 


SMALL  duplicate  articles  are  ordina- 
rily made  in  punch  presses,  but  for 
the  home  workshop  or  a  small  job- 
bta{  shop  such  a  press  is  too  expensive. 
Ordinary  punching  or  forming  in  3/16-in. 
sheet  metal  may  be  handled  in  a  vise  with 
the  power  of  the  screw,  by  attaching  the 


SPRING 

3TRIPPCR  PLATC 
GUIDC  PIN 


FIG.l. 

ASSEMBLY    (5lDC  elevation) 


"^he  two  parts  attached  to  the  vise  jaws 
for  holding  the  die  and  punch  in  line 

specially  constructed  parts  to  the  jaws  as 
shown  in  the  illustrations.  With  this 
6e\ice  many  small  things  can  be  turfted 
out  as  rapidly  and  accurately  as  if  made 
'1  a  regular  die  press.  The  parts  assem* 
bled  are  shown  in  Fig.  1. 

The  base.  Fig.  2,  is  attached  to  the  fixed 
jaw  of  the  viae  by  the  upi>er  and  lower 
clips  A  and  B,  Fig.  1.  These  clips  keep 
the  base  from  pulling  away  from  the  vise 
jaw  when  the  punch  is  pulled  from  the 
die.  These  clips  are  attached  to  the  vise 
jaw  with  round  head  1^-in.  machine 
screws. 


In  Fig.  2  is  shown  four  J^in.  tapped 
holes  for  guide  pins,  Fig.  3,  two  of  which 
are  plainly  shown  in  place  in  Fig.  1.  To 
assist  in  returning  the  punch  after  the 
operation,  four  helical  springs,  shown  in 
Fig.  4,  are  slipped  over  the  four  pins. 

The  driving  plate,  Vig.  5,  in  general 
dimensions  is  a  counterpart  of  the  base. 
There  are  four  holes  drilled  and  reamed 
carefully  to  size  for  the  ends  of  the  guide 
pins.  It  is  very  necessary  to  make  the 
base  and  drive  plate  accurately  so  that 
the  parts  will  come  together  in  line. 

The  stripper  plate,  Fig.  6,  consists  of 
two  parts,  the  plate  and  its  base  block. 
The  base  block  is  merely  a  piece  of  metal 
cut  to  the  size  given,  which  supports  the 
stripper  far  enough  from  the  face  of  the 
die  to  permit  the  stock  to  be  inserted  for 
piercing. 

The  dimensions  of  the  clips  for  holding 
the  base  and  driving  plate  are  given  in 
the  details  of  Fig.  5.  Three  punches  and 
dies  are  shown  in  Fig.  8,  9  and  10,  the 
simplest  form  being  shown  in  Fig.  8. 
For  ordinary  punching,  the  punch  face 
or  end  must  be  flat  and  have  a  clearance, 
as  shown.  Clearance  is  a  slight  taper 
from  the  cutting  edge  to  the  tank.  The 
proper  amount  of  this  taper  is  1  /64  in.  to 
each  1  in.  in  length.  At  the  junction  of 
the  punch  and  the  shank  a  heavy  fillet 
should  be  formed  as  shown.  Never  make 
a  punch  with  a  square  shoulder  at  this 
point. 
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Dimensions  of  the  various  parts  used  in  constructing  the  holders  for  the  dies  and  the 
punches  to  attach  to  the  jaws  of  an  ordinary  bench  vise  for  making  snvall  duplicate  parts 
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'  The  die  face,  in  this  partieidar  case,  is    points  of  the  star  are  pierced  firrt  and  are 

treated  difTerpntly,  as  it  is  considerably    forced  through  as  the  punch  enters  the 

die,  the  punch  continuing  to  shear  the 
stock  and  to  bend  it  into  the  desired 
shape. 

The  concave  to  the 
punch  face  is  produced  by 
grinding.  In  the  case  of 
very  small  punehesy  the 
concave  may  be  given  by 
drilling  before  the  punch  is 
hardened,  then,  aifter  the 
hardening,  lapped  with  a 
piece  of  wood,  oil  and 
emery.  The  flutes  may 
be  chipped  and  filed,  if 
there  is  no  means  of  mill- 
ing them  with  a  formed 
cutter. 

The  die  is  marked  out 
and  drilled  with  a  small 
drill  80  that  It  does  not 
quite  touch  the  outline  or 
cut  into  the  next  drilled 
hole.'  To  prevent  the  holes 
breaking  into  one  another, 
fill  the  last  drilled  hole 
with  a  metal  plug. 
Another  metal  part  in  which  the  punch- 
ing is  the  product  is  shown  in  Fig.  10. 
It  is  a  complete  ring.  As  in  the  other  caee^ 
the  die  face  is  left  flat  and  the  shear  to  the 
punch  face  is  all  to  one  side  as  shown.  The 
angle  of  shear  determines  the  diameter  of 
the  finished  ring.  This  abo  mmt  be  de- 
termined  by  trial. 

If  the  face  of  the  punch  is  made  straight 
on  an  angle  it  will  require  considerable 
grinding  throughout  the  cutting  and 
will  have  a  very  short  life.  To  obviate 
this  wear,  a  short  portion  at  the  heel 
should  be  made  equal  to  about  one-half 
the  thickness  of  the  stock  to  be  punched. 
At  the  terminal  of  the  ring  there  will  ap- 
pear a  straight,  flat  part,  equal  to  the 
amount  of  the  flat  part  on  the  punch. 
Tlus  can  be  finished  by  grinding  or  ham- 
mering* 

These  holding  devices  are  not  expensive 
to  make,  and  where  there  is  a  good-sized 
vise  at  hand,  small,  round  and  square 
punches  and  dies  may  be  used  to  advan- 
tage in  punching  holes  in  sheet  metal  for 
ordinary  riveting  or  for  tapped  holes  in 
fastening  parts  together  with  machine 
screws.  The  punches  and  dies  for  these 
operationsaieeaaily  made.— J.B.  Murfbt. 


higher  near  the  center  than  at  the  outside 
This  gives  a  shearing  cut  on  the  stock, 
doing  the  work  with  far 
less  power  tlmn  if  the  die 
face  were  perfectly  flat. 
The  die  must  also  have 
dearanee  as  shown  by  the 
dotted  lines.  The  hole  is 
straight  for  a  short  distance 
— about  1/32  in. — then  it 
becomes  larger  on  a  con- 
stant taper,  the  amount 
of  taper  being  the  same  as 
for  the  punch.  This  pro- 
vides a  clearance  for  the 
punchings  and  permits 
them  to  fall  through  easily. 
The  shallow  hole  in  the 
side  of  the  die  is  for  the  re- 
taining set  screw  shown 
more  deariy  in  Fig.  1. 

The  die  and  punch 
shown  in  Fig.  9  is  for 
making  a  five  pointed  star 
in  saucer  shape.  As  this 
product  is  in  the  punching 
it  must  be  formed  in  one  operation.  To 
do  this  the  die  face  is  made  flat  and  the 
punch  to  tiiear,  as  shown.  The  amount  of 


Detidls  of  the  stripper 

base  and  plate;  also  jaw 
clips  to   hold   the  parts 
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Three  kinds  of  dies  and  punches  showing 
their  construction;  also  sample  of  work 

shear  given  to  the  punch  face  governs  the 
amount  of  bend  in  tho  product,  and,  in 
special  cases,  it  must  be  found  by  trial. 
With  ttaia  punch  it  will  be  seen  that  the 
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Drybtg  Shoes  with  Heat  from  an 
Electric  Globe 
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A WET  shoe  is  one  of  the  most  difficult 
things  to  dry,  and  if  the  iMther  is  to 
be  thorouglily  dried  out,  the  Imt  mivt 
be  applied  from  the  inside. 
A  golfer  desired  this  device 
for  drying  his  golf  shoes  and 
It  IB  useful  for  any  shoes  that 
are  worn  in  all  kinds  of  weather. 
Place  two  electric  wall  fix- 
tons  so  that  the  electric 
^obes  wfll  be  in  upright 
positions,   and   hook  a 
shoe  over  each.  Then 
turn  on  the  current. 
An  8-eandlepower 
lamp  will  give  suffi- 
cient heat  to  dry  out 
the  leather  without 
homing  it.  The 
light  fixture  should 
be  well  supported  to 
carry  its  weight  and  the  weight  of  the 
Aoe.— R.  G.  Brown. 


Drying  your  shoe 
over  an  ordinary 
It  bulb 
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Gutting  Adheeive  doth  to  Make 
Bandage  Supports 

^NE  of  the  simplest  and  most  effeetive 

bandages  and  supports  for  any 
smgical  purpose  has  been  devised  by  a 


prominent  Philadelphia  surgeon,  and  used 
Bueoeaafully  on  a  great  number  oi  his 
patientB. 


Sheet  adhenve  is  used,  and  the  siie 
of  the  bandage  is  decided  by  the  place 
to  be  covered.  After  the  length  and 
width  are  determined,  the  adhesive  is 
eut  into  a  reetaagle.  Then  a  leetangular 
section  of  the  center  is  removed  as 
shown  in  Fig.  1.  A  second  piece  of  ad- 
hesive, the  length  and  width  of  Fig,  1,  is 
cut  to  the  shape  of  Fig.  2.  The  nar- 
row strip  will  then  fit  dosely  into  the 
opening,  Fig.  1. 

When  applying  the  bandage,  first  fasten 
the  ends  A  and  D,  then  insert  Fig.  2 
through  opening  in  Fig.  1,  draw  togetiier 
and  fasten  ends  B  and  C.  A  firm 
bandage  and  support  will  thus  be  se- 
cured. Adhesive  sufficient  for  a  large 
support  can  be  bought  cheaply  at  any 
drug  store.— Cha8.  M.  Sibwabt.' 

Combination  Tandem  Seat  and 
Tool  Box 

THE  ssat  ittustrated  is  built  so  that 
the  person  riding  on  it  need  not' 
straddle  the  rear  wheeL 

The  material  required  for  making  the 
ssat  is  aa  follows: 

2  Pieces  of  hardwood  18  in.  long,  10  in.  wide 

and  1  in.  thick 
1  Piece  hardwood  12  in.  long.  0  in.  wiile  and  1  in. 
thick 

9  Pkoet  of  iron  bu  90  in.  long.  11  in.  wide  and 

S-ie  in.  thick 
1  Piece  of  iron  bar  IS  in.  kng,  ^  in.  wide  aad 

3^  in.  thick 

8  8ptill|g^  8  in.  in  dtunetcr*  Sptfaigi  bom  old 

seats  are  suitable 

32  Bolts  2  in.  long 


1  V 


icrc  i)f  cariviis 


wide 


1  I*iece  of  wateri)roo{  leatberette  SO  ip. 

and  ^  of  a  yard  long 

2  Yanls  of  gimp  binding 

5  Dojxii  leatherette  headed  natis 
1  Piece  of  hraai  rod       ft*  king  and     in.  in 
diameter. 

The  seat  frame  is  constructed  from 
two  pieces  of  18-in.  by  10-in.  by  14n. 
boards.  Holes  are  first  bored  in  the 
edges  in*  inside  so  that  the  8  coU 
springs  are  evenly  spaced  and  held  In 
place  with  belts. 

The  two  iron  bars  are  bent  at  right 
angiss  in  the  shape  shown  at  A,  Six 
boles  are  drilled  in  each  piece  for  the  bolts, 
two  in  each  straight  length.  These 
pieces  are  attached  to  the  lower  board 
of  the  seat  on  its  upper  sorfaee  so  that 
they  will  hang  down  from  one  side. 
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A  dustguard  is  made  from  the  canvas 
piece  as  shown  at  B,  Tbh  is  cut  large 

enough  so  that  a  seam  at  the  edge  may 

be  made  for  holding  the  %  in.  rod,  which 
k  drilled,  or  a  turn  is  put  in  at  the  right 


It  was  found  that  the  best  results  were 
obtained  when  these  two  substances  weie 

mixed  in  the  proportion  of  nine  partly  by 
volume,  of  carbon  tetrachloride  to  one 
part  of  benzine.  This  mixture  does  not 
detract  from  the  cleansing  properties  cf 
the  benzene  but  rather  adds  to  them. 


over 


of  Hie  part 
the  rear  wheel  of 


for  making  a  scat 
motorcycle 


place  for  fastening  it  to  the  mudguard 

and  seat-frame.  The  upper  edge  of  the 
canvas  is  tacked  to  the  lower  board  of 
the  seat.  The  lower  edge  is  tacked  to  a 
small  piece  which  is  used  as  a  footboard. 

When  these  parts  are  finished,  it  is 
ready  for  the  leatherette  covering.  This 
is  fastened  with  tacks  having  leatherette- 
covered  heads.  Hoiaehair  is  peeked  in 
between  the  leatherette  eovering  and  the 
seat-board  to  form  a  cushion.  The 
leatherette  is  tacked  to  the  upper  board 
and  all  surplus  edges  are  cut  away, 
leaving  only  enough  for  a  flap  over  the 
rear  opening  between  the  boards  where 
there  is  space  for  tools.  This  flap 
has  some  gimp  binding  sewed  to  its 
lower  edge  to  keep  the  material  from 
fraying.  Two  eyelets  are  made  and 
buttons  are  attached  to  the  wood  so  that 
the  flap  may  be  used  to  keep  tools  from 
falling  out. 

The  seat  is  finished  with  a  ^in.  brass 
rail,  which  must  be  bent  in  the  shape 
shown  and  attached  with  screws  to  the 
edge  of  the  upper  board.  A  rubber  foot 
pad  jittaehed  to  the  footboard  adds  to  the 
appearance  of  the  seat— Ray  E.  Stewart. 


Chemical  Composition  to  Make 
Uninflammable  Benzene 

ONE  of  the  most  extensively  used 
deaning  mixtures  on  the  market 

has  its  wide  sale  because  it  is  not  inflam- 
mable as  benzene  and  similar  products  are. 
It  is  practically  nothing  but  a  mixture  of 
benzene  and  carbon  tetrachloride  which 
when  mixed  in  certain  proportions  will 
not  burn  or  explode  when  a  match  is 
applied  to  the  mouth  of  the  container. 


A  Leaky  Tire  Valve  and  Its  Method 

of  Repair 

A LEAKY  valve  is  the  cause  of  many 
a  flat  tire,  but  the  valve  itself  is  not 
always  at  fautt.  Veiy  often,  even  after 
a  new  "insert"  (the  inside  part  or  valve 
proper)  is  bought  and  put  in,  the  slow 
leak  is  as  bad  as  ever.  The  trouble  is  in 
the  rubber  gasket  inside  the  cap.  This 
becomes  disfdaoed  and  swung  around  so 
that  it  presses  on  the  stem  and  causes 
the  air  to  pass  out  slowly.  The  motorist 
naturally  screws  the  cap  down  tighter  in 
an  attempt  to  stop  the  leak  wMeh  only 
aggravates  the  trouble.  Straightening 
the  cap  will  effectually  stop  the  leakage. 

Cements  for  Securely  Faatening 
Celluloid  Parts 

CELLULOID  scrapings  dissolved  in 
acetone  make  a  very  good  cement 

The  resultant  solution  should  be  heated 
slightly  to  clear  it  up.  Another  satisfac- 
tory way  is  to  moisten  the  two  surfac«^ 
with  ordinary  wood  alcohol  and  press  a 
weight  over  them.  Shavings  of  viilcanite 
dissolved  in  sulphuric  ether 
the  same  purpose. 


Wood 


Making  a  Substitute  for  Bnsi 
Faper  Welglits 

A LARGE  corporation  recently  made 
a  canvass  of  Its  offices  and  collected 
all  of  the  brass  paperweights  for  the  metal. 

In  order  to  supply 
paper  weights  to 
take  the  place  of 
those  collected, 
one  was  devised 
that  is  inexpen- 
flive,  omamcDtal 
Woodmooverin^ffpr  and  useful.  The 
■  metal paperweight       y^^^^  ^  ^^^^ 

wood,  which  is  turned  in  a  lathe.  A 
recess  is  made]  in  the  bottom.  In  whidi 
a  piece  of  cast  iron  is  held  in  plaee  with 
a  wood  screw.— J.  R.  MjntBS. 
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X — ^Radial  line  development  of  patterns  for  cones  and  parts  of  cones 

By  Arthur  F.  Payne 

Fernw  Director  of  Vocatiooal  Education,  Colombia  Univenity 


MOST  of  the  patterns  developed  in 
this  MffiM  tip  to  the  present  time 
have  been  for  objects  cylindrical 
in  shape.  The  majority  have  been  elbows 
and  tees.    These  cylindrical  patterns  all 


1: 

Cylindrical  patterns  all  belong  to  the 

panUcl  tine  graqpw  AH  Boai  pendlcl 

• 

bdong  to  the  parallel  line  croup,  that  hi 
all  the  ttnee  in  the  drawing  are  parallel 
lines  as  in  Fig.  1,  which  was  demonstrated 
in  the  June,  1917,  issue. 

In  Fig.  2,  we  see  the  first  problem  <^  the 
group  of  patterns  developed  hy  means  of 
radisil  lines.  The  patterns  developed 
by  this  method  are  all  of  objects  that  are 
conical  in  form.  In  the  illustration  we 
have  a  perspective  drawing  of  a  cone, 
marked  A,  also  a  front  view  marked  B, 
a  bottom  view  marked  C,  and  the  pattern 
for  the  cone.  The  three  parts  of  a  cone, 
base,  apes,  altitade,  are  alao  indicated. 

The  method  of  developing  the  pattern 
for  this  simple  cone  is  easily  understood. 
First,  draw  the  front  view  B  the  size 
desired.  Second,  draw  the  bottom  view 
C,  which  is,  of  course  a  circle,  the  diameter 
of  which  is  equal  to  the  base  of  the  cone. 
Third,  divide  the  bottom  view  into  six- 
teen equal  parts.  Fourth,  set  your  pencil 
dividers  wKh  one  point  at  the  apex  of  the 
cone  and  the  pencil  point  at  the  right 
comer  of  the  base,  then  draw  the  arc  D-E. 
Get  the  correct  length  by  measuring  one 
of  the  q>aees  on  tin  bottom  view  and 


stepping  it  ofit  sixteen  times  on  the  arc 
D-E.   Draw  the  lines  from  both  points 

numbered  one  and  the  pattern  for  the 
cone  is  complete.  This  pattern  is  merely 
the  size  and  shape  obtained  by  tracing  the 
outline  of  a  eone  roDed  once  around  on  a 
sheet  of  paper. 

Fig.  3  shows  the  development  of  the 
patterns  for  a  megaphone.  It  will  readily 
be  seen  that  this  megaphone  is  simply  two 
cones  with  their  tops  cut  off  and  joined 
together.  When  the  top  of  a  cone  is  cut 
oflf,  it  is  called  a  "truncated  cone."  To 
develop  the  patterns  for  these  two  "trim- 
eated  eonea,"  whieh  make  tiie  megaphone^ 
first,  draw  the  front  view  as  shown  at  B, 
Second,  draw  bottom  view  as  shown  at  C. 
Third,  to  get  the  pattern  of  the  large 
"truncated  eone"  B,  we  muet  first  loesie 
tlie  "apex"  of  the  cone.  In  other  words,  we 
must  complete  the  cone.  This  is  now 
done  by  the  dotted  lines  meeting  at  F, 
Next  we  proceed  in  the  same  manner  aa 
we  did  in  Fig.  2,  that  is,  we  divide  the 


Miens  developed  by  radUl  floss  Sfe 
•D  of  ot^edi  that  are  oonkal  in  torn 


bottom  view  into  sixteen  parts,  place  the 
pencil  divideiB  at  P^,  draw  the  aielVfi» 
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find  the  eotieet  length  by  Btepi>ing  off 
one  of  the  bottom  view  spaces  sixteen 
timeB  and  we  will  have  the  pattern  for 


the  complete  cone.  Fourth,  to  obtain 
the  pattern  line  for  the  part  that  is  cut  oflf, 
set  the  pencil  dividers  at  F  and  then  along 
the  Bne  F-G  at  the  point  where  the  small 
cone  is  joined  to  the  large  cone,  draw  the 
arc  H-K  and  the  pattern  is  complete. 
For  the  small  cone,  the  method  is  the  same, 
the  apex  of  this  cone  bein^;  marked  L  and 
the  bottom  view  marked  M. 

In  the  illustration  for  the  funnel,  Fig.  4, 
the  methods  of  developing  the  patterns 
are  the  same  as  for  the  megaphone. 
However  the  following  helpful  short  cut 
has  bean  Introduced.  In  all  of  the 
patterns  demonstrated  so  far,  a  full 
bottom  view  has  been  drawn.  This  is 
not  always  necessary  and  it  eaves  time  if 
one  half  the  bottom  view  is  drawn  from 
the  center  of  the  base  line,  as  shown  at  A . 
We  know  that  the  other  half  is  exactly 
the  same.  When  this  pattern  is  devel- 
oped, we  slso  know  that  the  other  half  of 
the  pattom  is  the  same.  The  apex  of  the 
large  cone  is  marked  B  and  that  of  the 
small  cone  C. 

In  the  last  article  of  this  seriSB  a  method 
of  developing  an  approximate  sphere  by 
means  of  parallel  lines  was  shown.  In 
that  sphere  the  sections  were  vertical,  in 
the  sphere  shown  in  Fig.  5  the  sections 


are  horisontal,  and  the  patterns  are  de* 

veloped  by  means  of  radial  lines.  The 
method  followed  is  exactly  the  same  2& 
for  the  m^aphone  and  funnel.  Only  the 
half  pattern  is  shown  for  se^ent  A 
and  B.  The  entire  pattern  is  given  for 
C.  This  sphere  may  be  made  of  any 
number  of  segments,  the  greater  the 
number  of  segments  the  rounder  the 
sphere,  and  the  more  diffieult  tiie  prob- 
lem will  be. 

In  Fig,  6,  the  "hopper,"  we  have  a  real 
demonstration  of  development  by  radial 
lines.  The  other  problems  In  this  artide 
have  been  given  as  a  preparation  for  this 
one.  Suppose  we  need  a  pattern  for  a 
hopper  through  which  material  is  shoveled 
into  a  machine  as  is  roughly  indicated  in 
sketch  A,  The  first  tUnir  we  must  do  is 
to  see  that  the  hopper  is  part  of  a  cone. 
We  must  then  draw  the  complete  cone 
as  is  shown,  getting  the  base,  apex  and 
altitude.  Second,  we  must  draw  the 
full  cone  and  lay  out  the  part  needed  for 
the  hopper  as  shown  at  B.  Third,  draw 
the  bottom  view  C",  divide  into  sixteen 
parts  and  draw  the  lines  straight  up  until 
they  strike  the  bsse  of  the  cone.  Thea 
draw  them  converging  to  the  apex. 
Fourth,  draw'  the  arc  D-E  with  the  apex 
as  the  center.  Get  the  true  length  of  the 
are  by  stepping  off  the  sixteen  spaess  of 
the  bottom  view.  Fifth,  from  each  of 


A  pattern  for  a  funnel  it  the  same  as  for  a 
mevvhoae  but  a  aiiort  metiiod  it  used . 


these  numbered  points  draw  a  line  to  tho 
apex.  Sixth,  comes  a  part  that  is  some- 
what difHcult  to  understand.  It  con* 
cerns  the  true  and  the  apparent  or  false 
length  of  some  of  these  lines.  The 
explanation  Is  tUs:  if  we  measure  the 
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line  1  from  the  cone  base  to  the  apex  and 
also  measure  line  13  from  the  cone  base 
to  the  apex,  we,  of  course,  find  the  line  1 
m  tilt  loBfwt.  In  TCoUty  we  know  that 


an  tlie]in«8  from  the  base  to  the  mptuL  are 
the  nme  length,  hut  some  appear  shorter 

hecause  if  they  were  on  a  cone  made  of 
tin,  they  would  project  out  towards  us 
and  would  naturally  appear  shorter. 

If  we  study  Fig.  7  this  will  be  more 
readily  understood*   If  the  line  AUBl  is 


The  hopper  is  a  good  example  for  showing 
the  iMtttiera  devdaiMncnt  by  radial  Itnci 


one  of  the  edges  of  a  triangle  lying  flat  on 
the  paper,  aO  three  lines  representing  the 


three  edges  will  appear  in  the  true  length, 
but  if  the  triangle  is  turned  so  that  the 
edge  Al-Cl  rests  on  the  paper,  then  the 
line  AUBl  will  be  projecting  from  the 
paper  towards  us  and  the  line  Al-Bl  will 
appear  shorter  as  in  A2-B2.  If  we  were 
speaking  technically  we  would  say  the 
line  was  "foreshortened."  This  is  the 
principle  back  of  the  method  of  develop- 
ing patterns  by  triangulation  which  wffl 
be  taken  up  soon. 

Going  back  to  Fig.  6,  we  can  now  see 
that  lines  1  and  9  on  the  outside  id 
the  cone  are  the  only  lines  that  are  shown 
in  their  true  length.  To  get  the  true 
lengths  of  the  other  lines  on  the  cone  for 
our  patterut  we  must  draw  them  over  to 
the  left  until  they  strike  line  1-apex  as 
shown  in  the  drawing.  Then  with  the 
apex  as  a  center,  swing  these  lines  in  an 
are  until  they  interseet  with  the  same 
numbered  lines  coming  up  from  the  arc 
D-E.  To  explain  this  process  in  a  differ- 
ent way  to  make  it  more  easily  under- 
stood, run  point  1  from  the  bottom  view 
upward  to  the  base  line.  Nest  run  points 
16  and  2  upward  to  the  hopper  line,  next 
over  to  line  1-apex,  then  in  an  arc  until 
it  strikes  line  2  and  16  on  the  pattern, 
making  a  cross  at  these  pdnts.  Next  run 
lines  15  and  3  upward  to  the  hopper  line, 
then  over  to  line  1-apex,  then  in  an  arc 
until  the  arc  line  intersects  lines  3  and 
15,  and  make  a  cross  at  the  intersection. 
Do  the  same  with  all  the  other  points  on 
the  bottom  view,  connect  the  crosses  with 
a  curved  line  and  we  will  have  the  line  for 
one  side  of  our  pattern.  We  must  now 
repeat  the  same  process  for  the  other 
hopper  line  near  the  apex  of  the  cone  as 
is  shown  in  the  drawing,  and  we  will  have 
the  full  pattern  for  the  hopper. 


Deodorizing  Benzene  for  Dry 
Cleaning  Purposes 

BENZENE  is  very  useful  for  the  re- 
moval of  grease  spots  and  various 
other  stains.  Its  odor,  however,  is  very 
disagreeable  to  the  average  housewife. 
This  may  be  completely  removed  by  re- 
peatedly shaking  up  the  benzene  with  a 
plumbate  of  soda  solution,  and  rectifying 
it.  The  plumbate  of  soda  is  made  by 
dissolving  litharge  in  caustic  soda. 
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A  Book  Slielf  and  Trougjh  Blade  of  A  Good  Elastic  Varnish  for  Coating 

Soft  Wood  Blue  Prints 

THE  illustratioa  shows  the  conBtruction  ^  I  ^HE  greatest  drawback  to  the  use  of 

of  a  simple  book  didf  snd  trough  com-  J.  drawings  or  blue  prints  in  msdiiBe 

bined.    The  sides  are  made  of  1-in.  yellow  shops  and  factories,  is  that  they  soil  so 

pine  boards  that  taper  in  width  from  14  in.  quickly  owing  to  handling.   This  obscures 


at  the  bottom  to 
11  in.  at  the  top. 
The  strip  at  the 
top  extends  ovsr 
the  edges  of  the 
upright  boards  1 
in.,  and  the  base 
strip  extends  out 
2  in.  The  shelves 
are  fitted  into 
grooves  K  in. 
deep.  In  the 
place  of  one  shelf, 
a  trough  is  set  in 
which  holds  the 
books  in  an  up- 
right position. 
The  shelves  are 
convenient  for 
large  volumes. 
Besides  gluing 


Dimensions  of  the  parts  that  enter  into  the  construc- 
tion of  a  simple  combinatioa  book  shelf  and  trough 


the  dimensions  of 
the  various  ma- 
chine sizes,  mak- 
ing their  reading 
slower,  and  al- 
lowing possibili- 
ties for  mfatakw. 
In  order  to  keep 
blue  prints  clean 
and  make  them 
last  longer,  one 
eUef  draftsman 
coats  them  vath 
a  flexible  and  wa- 
terproof varnish. 
This  enables  the 
drawings,  or  blue 
prints,  to  be  wiped 
off  with  a  wet 
doth  when  tfaqr 
become  soiled.  It 


all  parts  together,  round  head  screws  are 
used  to  strengthen  the  joints,  and  to  im- 
prove the  appearance.  The  completed  book 
shelf  can  be  finidied  with  two  coats  of  stain 
and  one  of  either  varnish  or  wax.  For  small 
jobs  like  this,  it  is  best  to  procure  finishinj? 
material  in  small  cans  from  your  dealer. 
Follow  directions  on  the  containers  as  differ- 
ent makers  recommend  different  use  of 
such  products. — H.  Aldsn. 

Glass  Cements  for  Commercial 

or  Domestic  Use 

WHEN  finely  pulverized  chalk  is  stirred 
into  a  solution  of  water  glass  at 
30'*B.  until  the  resultant  mixture  becomes 

fine  and  plastic,  a  cement  of  extraordinary 
durability  is  obtained.  It  will  harden  in 
about  seven  hours.  The  cement,  when  mixed 
with  a  little  zinc  dust,  will  adhere  to  almost 
any  surface.  After  burnishing,  such  a  ce- 
ment will  exhibit  the  white  and  brilliant 
appearance  of  metallic  zinc.  A  small  quan- 
tity of  carbonate  of  copper  added  to  the 
chalk  will  produce  a  bright  green  cement. 
Cobalt  blue  wil  give  it  a  splendid  blue 
coloration,  vermilion  a  bright  red,  and  car- 
bon red  will  produce  a  violet  color. 


also  allows  ttan  to  be  taken  into  damp 

places. 

The  formula  for  the  varnish  is  as  foDows: 
Crush  transparmt  and  clear  pieces  of  gum 

damar  into  small  grains,  then  place  a  con- 
venient quantity— say  forty  grains  in  a 
tlask.  Pour  on  it  about  6  oz.  of  acetone  and 
expose  the  whole  to  a  moderate  temperature 
for  about  two  weeks,  or  until  the  mixture 
has  dissolved.  It  is  neoessaiy  to  shake  the 
flask  frequently. 

At  the  end  this  time,  pour  off  the  desr 
saturated  sfdution  of  damar  in  acetone,  and 
add  to  every  four  parts  of  the  varnish,  three 
parts  of  rather  dense  collodion,  mixing  the 
two  solutions  by  shaking.  The  resulting 
fluid  is  allowed  to  settle  and  it  can  be  pie- 
served  in  well  closed  phials. 

This  varnish  is  applied  in  vertical  lines  by 
means  of  a  soft  camel's  hair  brush.  At  the 
first  application  it  will  appear  as  if  the  sur- 
face of  the  paper  were  covered  with  a  tibin 
white  skin.  As  soon,  however,  as  the  var- 
nish dries,  it  presents  a  clear  shining  surface. 
The  varnish  should  be  applied  in  three 
lasrers,  or  coats.  It  will  be  found  by  ex- 
perience,  that  this  varnish  retains  its  gloss 
and  remains  pliable  under  all  weather  con- 
ditions.— W.  S.  Standiford. 
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A  Small  Sewage  Disposal  Plant 


The  Department  of  Agriculture  tells  in  a  bulletin  how  to  construct  a  sewage 
disposal  plant  for  the  country  place.   This  article  is  an  extract  from  that  bulletin 


EXPERIENCE  has  shown  that,  in  a 
small  sewage  disposal  system,  a  dark, 
airtight  tank  of  sufficient  capacity  and 
80  constructed  that  sewage  may  remain  in  it 
entirely  at  rest  for  a  period  of  from  18  to 
24  hours,  gives  the  best  results.  The  solid 
matter  settles  out  in  such  a  tank  and, 
according  to  the  theory  at  present  ac- 
cepted, it  is  partially  liquefied,  deodor- 
ized and  destroyed  by  countless  numbers 
of  bacteria,  which  thrive  without  air. 

In  such  a  tank  a  thick  scum  forms  on 
the  surface  of  the  sewage,  which  protects 
the  bacteria  from  the  incoming  air  and  is 
evidence  of  good  bacterial  action.  The 
breaking  up  or  disturbance  of  this  scum 
destroys  the  bacterial  action  for  the  time 
being  and  is  likely  to  cause  considerable 
annoyance  from  bad  odors. 

The  septic  tank  effects  only  about  40 
per  cent  purification.  The  liquefying 
action  in  the  tank,  however,  makes  it 
possible  to  subject  the  sewage  to  a  final 
treatment  by  filtration  or  distribution 


in  a  natural  soil.  This  final  purification 
is  effected  by  means  of  bacteria  which 
work  in  air.  Therefore  it  is  necessary 
that  the  sewage  should  enter  the  disposal 
system  intermittently  so  that  the  sys- 
tem may  be  given  a  chance  to  air  out. 
If  the  sewage  enters  continuously  and 
in  such  quantities  that  the  system  is 
kept  saturated,  the  filter  or  disposal  area 
becomes  waterlogged  and  "sewage  sick" 
and  ceases  to  be  effective.  It  is  therefore 
necessary  that  the  final  treatment  system 
be  of  sufficient  capacity  to  dispose  of  each 
dose  of  sewage  quickly. 

The  septic  tank  for  a  small  sewage- 
disposal  system  should  ordinarily  consist 
of  two  chambers.  In  this  type  of  tank, 
the  sewage  is  received,  settled,  and  par- 
tially purified  in  one  chamber,  and  col- 
lected and  discharged  from  a  second 
chamber.  This  type  of  tank,  if  properly 
designed,  should  operate  satisfactorily. 
The  sewage  in  the  settling  chamber  suffers 
little  disturbance,  and  the  discharge  to 
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The  septic  tank,  although  airtight  and  supposedly  watertight,  should  be 
as  far  from  the  house  and  the  well  or  spring,  as  local  surroundings  will  permit 


461 


Digitized  by  Google 


462 


Popular  Science  Monthly  ^ 


the  final  disposal  system  may  be  made 
Intermittent  by  means  of  an  automatic 
siphon  placed  in  the  discharge  chamber. 


TOP  viLW 

Fig.  2:  A  septic  tank  of  larger  dimenstoos  suitable  for  a 
&mily  of  dglit  persona,  and  one  that  can  be  used  where 
tiiere  ia  pkaty  oC.ftU  to  cany  mnqt  the  HqpMfied 

Experience  has  determined  that  the 

settling  chamber  of  a  small  septic  tank 
should  have  a  capacity  of  from  5  to  15 
cu.  ft.,  or  from  40  to  80  gal.  per  person  in 
the  family.  The  best  remilts  are  obtained 

when  the  capacity  approaches  a  larger 
limit,  80  that  18  to  36  hours'  sewage  from 
the  house  may  be  held  at  one  time,  to 
undergo  sedimentation  and  bacterial  ac- 
tion for  this  length  of  time.  Care  should 
be  taken  not  to  make  the  tank  so  large 
that  liquefied  sewage  remains  in  it  more 
than  86  hours*  lest  putrefaction  set  in. 


daily  water  consumption.  Although  a 
depth  of  3  ft.  may  be  sufficient  for  some 
classes  of  sewage,  it  is  better  to  have  the 
depth  from  4  to  8  ft.,  aceord- 
ing  to  the  number  of  people, 
in  order  to  give  the  sludge  a 
good  chance  to  settle  and 
liquefy.  The  width  of  tl» 
chamber  may  ordinarily  be 
about  one-third  or  one-hah 
the  length,  although  this  may 
vary  for  economy  and  con- 
venience. The  Width  shooM 
not  be  less  than  3  ft.,  however. 

The  inlet  from  the  house 
should  be  provided  with  an 
elbow,  so  that  tho  discharge 
will  be  at  least  a  foot  bdovr 
the  contained  sewage,  thus 
preventing  disturbance  of  the 
surface  scum.      The  outlet 
from  the  setUing  chamber 
should  be  equipped  in  the 
same  way.    Where  the  en- 
trance and  discharge  velocities 
are  very  strong,  baifle  waOs  of 
wood  or  concrete  should  be  placed  before 
these  openings  to  break  the  current.  These 
precautions  are  especially  beneficial  in  the 
smaller  sized 
tanks. 

The  d  i  8- 
charge  cham- 
ber should  be  of 
such  capacity 
and  depth  as  to 
discharge 
about  every  10 
or  12  hours.  It 
may  be  desir- 
able  to  dia- 
charge  at  more 
w  less  frequent 
intervals 
according  to  the 
nature  of  the 


Fig.  4:  An 
siphon  that  may  be  <;ct  to 
operate  at  certain  intervals 


For  this  reason  one  should  make  an  accu- 
rate estimate  of  the  daily  sewage  flow» 
which  will  be  praetically  equal  to  the 


soil  in  the  disposal  area. 
This  action  may  be  controlled  by  the  arrange- 
ment of  the  discharge  duunber  and  ti» 
siphon.  Where  little  outlet  fall  is  avail* 
able  it  is  possible  so  to  construct  the  dis- 
charge chamber  that  its  floor  will  be  consid- 
erably above  that  of  the  settling  chamber. 

The  capacity  and  depth  of  discharge 
chamber  and  the  size  of  siphon  will  de- 
pend on  the  number  of  persons  served 
and  the  means  of  disposal.  If  a  sand 
filter  or  a  distribution  system  In 
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lieavy  loam  soil  ia  used*  the  dieeharf  e  cham- 
ber must  be  larger  and  deeper,  in  order  that 
the  discharge  interval  may  be  lengthened 
and  the  distribution  system  be  given 
ample  time  to  aerate.  If  the  distribution 
is  fat  aandy  or  very  porous  soO  the  dis- 
diarge  may  be  more  frequent. 

The  table  of  dimensions  of  septic  tanks 
suggests  sizes  of  settling  and  discharge 
chambers  and  the  eorresponding  dphon 
Eizes  to  apply  to  various  average  condi- 
tions. The  depths  of  siphon  chambers 
given  are  the  minimum  allowable. 

The  table  is  computed  on  the  bads  that 
the  inlet  and  outlet  of  the  settling  cham- 
ber should  be  placed  with  their  inverts 
12  in.  below  the  roof  of  the  tank,  thus 
making  the  depth  of  sewage  in 
both  settling  and  discharge 
chamber  12  in.  less  than  the 
mean  inside  depth. 
The  tank  dimensions  given 


The  sewer  from  the  house  should  be  of 
vitrified  sewer  pipe,  usually  4  in.  in  sise* 
with  ^htly  cemented  Joint«»  and  should 


OTEOIAMStR 


FROM 

TANK 


for  average  eases  only  and  are  not 

standard  for  all  such  cases.  They  are  sub- 
ject to  variations  to  suit  local  conditions; 
yet  care  should  be  taken  not  to  vary  any 
cf  the  essential  dimensions,  and  not  to  go 
below  the  given  minimimi  depth  of  tiie  siphon 
chamber. 

In  the  illustration  Fig.  1,  is  shown  a 
doable-ehamber  septic  tank  for  a  family 

of  six  people.  Another  type  of  tank  for  a 
fSLOiily  ol  9ight  people  is  shown  in  Fig 


rr 


I- 


•14" 


SANDY  ll'  -^  •  i  j^hAr;CiV 


These  tanks  are  suited 
to  conditions  where 
plenty  of  outlet  fall  is 
available.  A  doublO- 
chamber  tank  for  a 
family  of  six  persons  is 
shown  in  Fig.  8.  This 
tank  is  suitr  ]  to  flat 
ground  where  outlet 
'^oy^  fall  is  difficult  to  ob- 
^y.^/i  tain,  fas  will  be  noted 
by  the  difference  in 
elevation  between  the 
floors  of  the  two 
chambers.  For  satisfactory  operation,  a 
amsJl  septic  tank  should  be  a  rise  suitable 
for  use  by  at  least  six  persons. 

The  septic  tank,  although  airtight  and 
supposedly  watertight,  should  be  located 
as  far  from  the  house  and  the  well  or 
spring  as  convenience  and  local  surround* 
hg3  will  permit,  thus  reducing  the  danger 
pollution  or  nuisance  in  case  of  leakage 
Of  improper  operation  of  the  system* 


Fig.  6:  Croes  section 
of  a  uigte  tile  sew- 


Fig.  5:  A  ground  plan  for  the  laying  of  the 
tile  in  a  system  leading  from  a  sewage  dis- 
posal plant  to  drain  the  tanks  underground 

be  laid  to  a  grade  of  less  than  9  in.  per 
100  ft.  Where  the  fall  from  the  house 
to  the  tank  is  excessive,  it  is  a  good  plan 
to  lay  at  least  100  ft.  of  tile  to  the  mini- 
mum grade  to  break 
up  entrance  velocity. 

It  is  assumed  that 
the  farmer  has  a 
worldng  knowledge 
of  small  concrete 
structures.  The 
septic  tank,  prefer- 
ably of  concrete, 
dundd  be  made  as 
nearly  watertight 
as  possible.  The 
walls  should  be  6  or 
8  in.  thick,  the  floor 
4  to  6  in.  thick,  and 
the  roof  about  6  in. 
thick  and  reinforced. 
Some  means  diould 
be  provided  at  the 
bottom  to  facilitate 
the  cleaning  out  of  the  settled  sludge. 
Either  the  floor  may  be  sloped  toward 


Fig.  7:  A  single 
tile   system  with 
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Ihe  inlitwd  tor  fUs  purpose  or  a  pipe 
with  a  valve  may  be  installed  bdow  the 

tank,  as  shown  in  ¥ig.  1  and  2.  The 
discharge  chamber  should  be  fitted  with  an 
outlet,  set  above  the  siphon,  which  will 
allow  the  sewage  to  escape  in  case  the  siphon 
becomes  clogged. 

A  concrete  mixture  of  1  part  cement  to 
2  or  2^  parts 
sand  and  4  or  6 
parts  of  bioken 
stone  or  gravel 
should  be  used 
intheconstruc- 
tionog  the  tank. 
It  is  an  excel- 
lent idea  to 
waterproof  the 
concrete* 

An  auto- 
matic siphon 
is  shown  in  Fig. 
4.  It  operates 
as  follows:  As 
the  liquid  en- 
ters the  dis- 
charge cham- 
ber its  weight 
increases  with 
increasing 
depth,  and  the 
air  between  the 
water  surface 
in  the  bell  and 
the  water  in  the 
siphon-leg  is 
compressed.  As  the  water  outside  increases 
in  depth,  the  compression  inside  becomes 
greater  until  the  water  outside  reaches 
the  drawing  or  discharge  depth  for  the 
siphon.  Then  the  inside  pressure  is 
sufficient  to  force  the  water  in  the  siphon- 
leg  around  the  bend,  instantly  relieving 
the  compression.  The  water  from  the 
tank  then  rushes  in  to  fill  up  the  space 
which  was  occupied  by  the  air  and  starts 
the  siphon,  which  continues  until  the  out- 
side and  inside  pressure  are  again  equal- 
ized. 

Where  the  soil  is  porous  or  sandy  and 

there  is  plenty  of  area  available,  which  is 
used  for  no  other  purpose,  the  sewage  from 
the  septic  tank  may  be  discharged  through 
4-in.  distribution  tfle  laid  on  the  surface  of 
the  ground  in  gridiron  or  herringbone 
fashion.  The  area  necessary  is  from  450 
to  500  sq.  ft.  for  each  person  served,  if  the 


Fig.  8:  A  sand  filter  on  a  level  area  with  embankments  about 
two  feet  high  that  inclose  the  beds,  in  which  one  cubic  yard  of 
filtering  material  is  uaed  to  each  fifty  gaUooa  of  i 


soil  is  very  pOM>«s  or  sandy,  and  tfa«  soO 
should  be  either  tilo-draiiMd   or  hare 

natural  underdrainage. 

A  better  method  of  disposal  is  by  sub- 
surface distribution.  In  this  method  the 
tiles  ate  placed  in  the  ground  in  hOTrinf- 
bone  or  gridiron  fashion,  not  deeper  than 
14  or  16  in.  from  the  surface  of  the  soil 

to  the  top  of 
the  tile. 
Ground  phas 
for  such  sys- 
tems are  shown 
in  Fig.  5.  In 

TROUGH  ^^'^T 

ssndy  soils  ! 

ft.  of  4-in.  tile 
per  gallon  of 
dlsehiiise  fsr 
eadi  day  is  suf- 
fident.  In  th^ 
heavier  loam 
soBs  2  ft.  or 
sometimes 
moreof  4-in.tile 
for  every  gallon 
necessary.  A 
rough  esti- 
mate should  be 
made  of  the 
number  of  gal- 
loBSofsoivacehi 
each  discharge 
from  the  tank 
and  the  number 
of  discharges 
per  day.  Not  less  than  35  ft.  of  4-ln.  tfle 
per  person  should  be  used  in  sandy  or 
porous  soil  and  not  less  than  60  ft.  per  person 
in  very  heavy  loams.  In  average  loams 
800  to  400  ft.  of  tfle  are  suflkie&t  for  a  f amflf 
of  six  or  eight  persons. 

Aeration  of  heavy  soils  can  be  effected 
by  the  use  of  coarse  cinders  or  gravel  laid 
in  124n.  to  16-in.  layers  in  the  bottom  of 
the  tile  ditch  with  the  top  about  12  in. 
below  the  surface.  The  tiles  are  laid  i- 
these  at  the  usual  depth.  Such  an  ar- 
rangement is  shown  in  Fig.  6.  The  dis- 
posal tile  should  have  a  fall  wliieh  does 
not  exceed  1  in.  In  50  ft.,  or  the  water  will 
rush  to  the  lower  end  and  water-log  the  soil. 
The  tiles  are  usually  laid  about  %  in. 
apart  and  in  rows  about  16  ft.  apart.  The 
latter  distance,  however,  will  vary  with 
the  porosity  of  the  soil.  Where  there  is  no 
subsurface  drainage,  artificial  drainage 
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should  be  provided  by  means  of  tile  drains 
laid  below  the  sewage  tile  as  shown  in 
Fig.  7.  In  some  cases  an  impervious 
stratum  underlying  the  filter  earth  is  un- 
derlain by  a  stratum  of  sand.  Cases  have 
been  noted  in  which  this  impervious 
stratum  has  been  broken  by  dynamite  at 
15  to  2041,  intervals  along  the  tile  line, 
to  provide  natural  drainage. 

If  surface  disposal  is  not  feasible,  as 
when  the  soil  is  compact  and  nearly  im- 
pervious, oris  swampy  making underdndn- 
.afe  hard  to  arrange,  disposal  by  inter- 
tmittent  flow  and  filtration  is  necessary. 

The  sand  filter  usually  is  a  bed  of  sand 
3  to  4  ft.  thick,  which  is  fine  on  top  and 
gradnally  inereases  in  sise  to  coarse 
gravel  at  the  bottom.  The  sewage  from 
the  tank  is  distributed  over  the  filter  by 
means  of  tile  laid  loose-jointed  over  the 
i jufaee  in  miieh  the  mme  manner  as  In 


filtering  material  will  depend  largely  on 
the  porosity  of  the  subsurface  and  the 
means  of  underdrainage,  but  It  is  well 
to  have  it  not  less  than  2^/^  ft.;  3  to  6  ft. 
is  better,  but  the  depth  should  not  ex- 
ceed 6  ft.  A  good  plan  is  to  allow  a 
minimum  of  a  cu.  yd.  of  filtering  material 
lor  every  50  gal.  of  sewage  flow. 


Num- 
ber per- 

■OM. 

SeMfagclMabeff. 

Siphon  Chanber. 

Siphon 
diain- 
c-tcr. 

Sand  filter  or  hraw 
louB  4lilribiitioii. 

Sandy  or  porous  soil 
diathbtttion. 

Width 

inside. 

I^ength 

in^dc. 

Depth 

Width 
inside. 

Length 
inside. 

Mini- 
mum 
dei>Ui. 

Width 
inside. 

Length 
inside. 

Mini- 
mum 
drptli. 

Fret. 

Feel. 

Fttl 

Ftfl. 

Ffft. 

Ft.  in. 

Ffft. 

Ffft 

Fl.  in. 

Inchfs. 

6 

4 

6 

3i 

2  4 

^ 

-> 

2  4 

3 

n 

4 

<»l 

4 

4 

2  4 

21 

2  4 

3 

12 

4 

7 

5 

5 

2  5 

3 

4 

2  5 

4 

IS 

4 

8 

5 

6 

2  5 

4 

2  5 

4 

25 

4 

10 

5 

3  2 

\ 

4 

3  2 

5 

35 

41 

12 

5 

l\ 

3  2 

4J 

3  2 

5 

The  above  table  u  computed  oo  the  baaia  that  the  ia^ 

ave  placed  villi  iuvcrti  CsMlve  todiBS  bdow  fka 
roof,  maldnt  the  •e«aced(^>Cfat«dve  indiet  lev  tiian  the  inaide  dqith 


the  ground  surface  distribution  sjrstem. 

The  filter  should  be  sufficiently  porous 
and  there  should  be  sufficient  natural  or 
artificial  underdrainage  to  allow  every 
dose  of  sewage  to  rink  away  rapidly. 
Sewage  should  not  stand  on  the  surface 
of  the  filter  for  any  length  of  time,  as  this 
soon  destroys  its  purifying  properties. 
About  45  sq.  ft.  of  filter  should  be  pro- 
vided for  each  person  served  by  the  sewer. 
The  area  should  be  divided  into  from  three 
to  five  beds  so  that  each  bed  may  be  al- 
lowed to  rest  occasionally.  A  plan  and  a 
partial  section  of  a  sand  filter  for  a  family 
of  eight  persons  is  shown  in  Fig.  8. 

In  constructing  a  filter,  a  sufficient  area 
should  be  leveled  off  and  small  earth 
tmbaakments  be  made  18  In.  to  2  ft.  high 
to  inclose  the  beds.   The  depth  of  the 


Lifting  an  Alcohol  Lamp  with  a 
Glass  Rod 

PLACE  a  quarter  of  a  teaspoonful  of  per- 
manganate of  potash  crystals  in  the 
bottom  of  a  glass  tumbler,  moistening 
them  with  a  few  drops  of  water.  Then,  just 
barely  cover  the  mixture  with  concentrated 
sulphuric  acid — oil  of  vitriol.  A  very  vigor- 
ous action  will  at  once  begin,  and  a  glass  rod 
dipped  in  the  mixture,  then  touched  to  the 
wide  of  an  alcohol  lamp  will  immediately 

create  a  flame.  The 
chemical  action  in  the 
tumbler  produces 
ozone,  a  concentrated 
form  of  oxygen,  and 
the  rapid  oxidation  of 
the  alcohol  in  the 
wick  brings  it  to  its 
kindling  temperature 
and  lights  the  lamp. 

A  little  ether  poured 
on  a  glass  plate  can 
can  1^  be  ignited 
by  simply  touching 
it  with  the  glass  rod 
after  the  rod  has 
been  dipped  in  the 


tumbler.   This  experiment  may  be  used  to 

advantage  by  thp  house  magician  to  fill  out 
the  program  of  an  evening's  entertainment. 


To  Prevent  Mildew  in  a  Damp 
Clothes  Closet 

THE  careful  housekeeper  is  often  greatly 
troubled  and  perplexed  by  rust  and 
mildew  formations  caused  by  damp  closets. 
This  state  of  affairs  can  be  easily  remedied 
if  an  earthenware  bowl  or  a  deep  plate  full 
of  quicklime  be  placed  in  the  closet.  The 
lime  absorbs  the  mmsture,  sweetening  and 
disinfecting  the  damp  cornors.  Rodents  and 
insects  that  are  likely  to  congregate  in  such 
places  greatly  dislike  the  odor  of  the  lime. 
When  the  Hme  becomes  daked  It  should  be 
thrown  away  and  a  fresh  supply  substituted. 
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'  Cteaninft  a  Bowling  Ball  Quickly 
Without  Injuring  Its  Surface 

r*  often  feqiilfes  mueb  time  and  pa- 
tience to  Iceep  the  surfaces  of  bowling 
balls  clean  and  round  and  smooth.  One 
alley  manager  found  this  cleaning  ex- 


Place  the  steel  wool  in  the  cup,  then  turn 
the  ban  on  it  until  tiie  rarfiMe  is  dean 

pense  amounted  to  a  considerable  sum, 
so  to  reduce  the  time  cost  he  devised 
the  cleaning  stand  shown.  It  is  not 
necessary  to  have  such  an  elaborate  stand 
as  the  one  pictured,  since  the  only  re- 
quirement is  a  concave  or  semi-spherical 
depression  turned  in  the  end  of  a  post  or 
of  a  piece  of  wood,  which  is  large  enough 
TO  hold  the  balls  securely  and  with  a  little 
larger  circumference  than  that  of  the  balls 
to  be  deaned.  Into  the  depression  place 
a  pad  of  steel  wool  of  suffieimt  fineness 
to  clean  the  balls  without  marring  the 
surface.  A  ball  placed  in  this  and  given 
a  wliirl  or  a  few  turns,  will  be  quickly 
cleaned.  Afterwards  it  should  he  rubbed 
with  an  old  towel. 

Almost  every  alley  will  have  an  old 
post  used  to  set  a  ball  in  for  the  players. 
Such  a  post  is  Just  the  tiling,  but  if  it  is 
not  avdlable,  one  can  be  turned  for  the 
purpose.  In  turning  a  post  be  sure  that 
the  concave  correctly  fits  the  surface  of 
the  ball. — S.  E.  Burkett, 


A  Primer  for  Carrying  in  a  Motor- 
cycle Tool  Box 

PRIMING  devices  are  not  always  at 
hand  for  the  motorcyclist,  and  on  a 
cold  morning  trouble  follows  if  a  rich 
mixture  cannot  be  drawn  into  the  c]4ia- 
der.  WhUe  my  method  may  be  a  very 
crude  one,  it  has  helped  me  in  many  in- 
stances. I  procured  a  small  \ial  or  bottle 
of  snffidiflnt  siae  for  one  charge.  This,  I 
used  to  catch  the  gasoline  from  the  drip 
cock  and  to  transfer  it  to  the  cylinder 
through  a  spark-plug  hole.  I  keep  the 
glass  vial  in  a  piece  of  pipe  which  is  carc- 
fidly  corked  on  both  ends  to  prevent 
possible  breakage— Le  Contb  Taiabt. 

How  to  Make  a  Flashlight  of 
Dazzling  Brilliancy 

AN  excellent  flash  powder  which  pro- 
l\  duces  a  light  of  dazzling  brilliancy, 
may  be  made  by  mixing  equal  quantities 

of  magnesium  dust  and  powdered  chlorate 
of  potash.  Place  the  mixture  on  a  piece 
of  asbestos  paper,  and  ignite  it  with  a  long 
wax  taper.  In  a  darkened  room  the  sud- 
denness and  extreme  brilliancy  of  the 
flash  will  dazzle  everyone  and  produce  a 
startling  effect. 


Supplying  a  Rib-Holding  Pfcoe  to 
an  Umbf«lla 

AN  umbrella-mender  being  without  the 
L  proper  fitting  to  replaoe  the  upper 

rib-holding  por- 
tion, marked  A 
in  the  illustration, 
searched  through 
his  kit  until  he 
found  a  lower  sec- 
tion, B,  that 
would  fit  the 
shank.  As  the 
portion  of  the 
shank  under  the 
upper  rib-holding 
piece  was  rusty 
and  somewhat 
thin,  with  a  punch 
he  easily  drove  a 
hole  through  it 

and  the  fitting  at  the  same  time.  A  nail 
was  inserted  and  clinched.  AVhen  the 
ribs  were  assembled  the  umbrella  worked 
as  wen  as  usual.— Jambs  M.  Kane. 
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A  Speed  Indicator  Will  Count  the 
Turns  for  Your  Coil 

F[  winding  coils  on  a  small  lathe,  a  speed 
indicator  may  be  used  to  count  the 
number  of  turns.  As  the 
only  means  of  connec- 
tion furnished  with  the 


indicator  are  a 
number  of  rubber 
tips,  it  is  difficult 
to  fasten  the  indi- 
cator to  the  lathe 
spindle.  This  diffi- 
culty may  be  over- 
come by  using  a 


are  attached  to  a  wire  and  dipped  in  the 
mixture.  Then  they  are  given  a  bath 
in  a  solution  of  dilute  nitrate  of  silver. 
When  the  silver  turns  black,  the  articles 
should  be  rinsed  in  water,  and  immersed 
in  a  weak  chloride  of  gold  solution,  after 
which  they  are  again  washed.  Now 
that  they  are  coated  with  a  film  of  gold, 
the  articles  are  ready  for  the  coppering 
solution. — Herman  Neuhaus. 


Speed  todictttoc  on 
a  small  lathe  spindle 


rubber  tube  as  shown  in  the  illustration. 
If  the  lathe  spindle  is  too  large,  whittle  a 
wooden  plug  with  a  peg  on  the  end  to  fit 
in  the  hole. — Edward  McClure. 


  An  Electric  Bell  Si^l  to  Indicate 

Falling  Snow 

WTH  many  square  feet  of  sidewalk 
to  keep  free  from  snow,  I  have 
found  the  device  illustrated,  helpful  to 
warn  me  of  any  unexpected  snowfall 
during  the  night. 

Between  two  upright  boards,  about 
12  in.  high  by  6  in.  wide,  I  suspended  a 
piece  of  silk,  connecting  each  end  with 


tocksAdoHii. 


The  Electro-Deposition  of  Copper  on 
Insects  and  Flowers 

MANY  interesting  specimens  can  he 
permanently  preserved  by  the  fol- 
lo^^^ng  process,  which  is  both  inexpensive 
and  simple. 

Mdt  together  110-115  grams  each,  of 
wax  and  deer's  fat,  and  add  10  grams  of 
phosphorus  dissolved  in  a  solution  of 
150  grams  of  carbon  disulphide.  Be 
careful    to   keep  the  phosphorus  and 

I carbon  disulphide  solution  away  from  the 
f*«ne,  for  the  mixture  is  explosive. 
I  B|en  it  has  nearly  cooled,  stir  it 
I  Vi^hly  ^nd  then  pour  it  carefully 
I  ^h  a  glass  tube,  or  preferably  a 
I        funnel,  under  the  surface  of  the 


Snk  doth  between  supports  to  catch 
for  making  indoor  electric  ooonectiaDs 

a  bell  and  battery  in  my  bedroom.  The 
silk  is  a  non-conductor  when  dry,  but 
when  snow  falls  and  wets  it,  the  circuit 
is  completed  and  the  bell  rings.  To 
facilitate  the  melting  of  the  snow  the 
silk  should  be  well  sprinkled  with  com- 
mon table  salt.— F.  E.  Brimmer. 
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Maldng  Sllw  Gcmtact  Points  for 

a  Spark  GoU 


AGOOD  way  to  make  contact  points 
for  almost  any  kind  of  instruiiMnt  H 
explained  as  follows:  Procure  a  piece  of 
earbon,  such  as  is  used  in  dry  batteries, 
and  drill  a  hole  in  the  center  of  it  the  size 
dedred  for  the  contact.  This  hole  is  then 
fiiled  with  small  striiM  of  aflver,  procura- 
ble at  a  jeweler's  shop.  After  the  hole 
is  filled  vAth  the  loose  alver,  the  carbon 
is  placed  in  a  fire  and  heated  until  the 
strips  are  all  mdted  into  one  piece.  Then 
the  carbon  is  cooled  and  broken  away, 
leaving  a  rod  of  silver,  the  right  size  for 
the  contact.  Such  contacts  6/32  in.  in 
diameter  have  been  in  use  on  a  2-in. 
spark  coil  for  some  time  and  they  give 
satisfactory  results. — Odis  Reynolds. 


Electric  Toaster  to  Operate  on 
Dry  Batteries 

THIS  home-made  toaster  can  be  used 
where  no  electric  light  current  from 
a  power  house  is  obtainable,  by  employing 
eiOwr  dry  or  wet  batteries.  Take  a  piece 


cspm^wirv 


German  silver 


ConmcTing  mm 

Heating  dement  wound  on  mica  for  an 
electric  stove  to  be  run  on  battery  current 

of  mica— IringlasB  from  an  old  coal  stove 

— and  upon  it  wind  about  twelve  turns  of 
German  silver  wire.  A  good  siae  for  the 
mica  plate  will  be'  4  by  6  in. 

To  support  the  mica  with  its  wire  coil, 
cut  out  of  ^-in.  hardwood,  two  pieces  of 
the  shape  shown  in  the  drawing,  8  in. 
wide  at  the  base  and  6  in.  wide  at  the  top. 
A  height  of  about  3  in.  will  be  right. 
These  two  pieces  ahoidd  be  held  6  in.  apart 


by  means  of  two  strips  6  in.  long  by  1  in. 
wide  nailed  on  the  ends.  On  the  top*  the 
mica  is  fastened  u4th  small  tacks. 

Drive  medium  sized  nails  into  the  wood 
at  opposite  oomers  of  the  mica  plate, 
driving  each  only  half  way  in.  These  v-ill 
be  convenient  for  holding  the  connecting 
wire.  This  should  be  insulated  copper 
wire  and  should  be  eonneeted  with  the 
German  silver  wire  and  .to  the  batteries 
at  either  end. 

When  the  current  from  two  or  more 
dry  cells  is  turned  on,  the  current  will 
flow  from  the  batteries,  through  the 
positive  copper  wire,  through  the  German 
silver  wire,  back  through  the  negative 
copper  wire  to  the  battery.  The  German 
silver  wire  has  so  much  lesistanee  that  it 
will  become  red  hot  as  the  current  passes. 
A  slice  of  bread  laid  on  the  red  hot  wires 
will  toast  quickly.  A  trial  test  with  the 
number  of  celb  to  be  used  will  determine 
the  siae  and  length  of  wire  that  you  will 
need.— F.  £.  BBnaiER. 


German  Wirdcss  Plotting  MulHed 
by  BandMntic 

A GERMAN  cruiser  interned  at  Hono- 
lulu, rdayed  wireless  messages  from 
German  ag^ts  in  the  United  States  to 
Japan,  with  the  intention  of  embroiling 
the  two  countries  in  war.  The  wireless 
apparatus  was  worked  while  the  ship's 
band  plsyed  vigorously. 

It  appears  that  the  former  German 
Ambassador  and  his  principal  aids  figured 
in  the  plot.  The  former  German  Consuls 
at  Honolulu  and  Manila  were  also  impli- 
cated. Both  of  these  men  pleaded  guilty 
recently  of  participation  in  a  plot  to 
establish  a  revolutionary  government  in 
India. 

A  German  secret  agent,  w66  was  known 

by  a  number  similar  to  a  submarine,  aided 
in  the  transmission  of  these  messages,  and 
advised  the  German  govemmeiit  of  ^ 
sailing  time  of  vessels.    The  captain's 

diary  reveals  these  secrets.  After  its 
discovery  the  captain  was  court-mart  iak  d 
and  is  now  in  solitary  confinement  pend- 
ing his  removal  to  Fort  Douglas,  Utah. 

In  February,  1917,  the  Cruiser  Geier 
was  set  afire  by  her  crew  and  badly 
damaged.  The  vessel  was  towed  to  the 
Pacific  Coast  for  repairs. 
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Electrical  Devices  and  How  Tliey  Work 

Psrinciples  of  Bl6Cttoiii8goct8~^III« 

It  is  the  flow  of  current  through  a  conductor  wound 
about  a  soft  iron  wire,  tiiat  makes  an  etectromagnet 

By  Peter  J.  M.  Clute,  B.  £. 


IT  Is  evident  that  an  electric  current 
and  a  nacnieC  axert  a  mntual  fovea  on 
each  other.  Since  a  magnetic  field  is 
a  region  in  which  a  magnetic  needle  is 
acted  upon  by  a  force  tending  to  turn  it 
innoia  direeliofi,  it  foflowa  that  tha  space 
•nvoimding  a  conductor,  when  aadfletEie 
caifMit  is  flowing  through  it»  is  a  magnetic 
Md. 

Kiu>w^ing  from  experiments  the  direc- 
tfoB  of  current  in  the  conductor,  the  fol- 
lowing rule  is  deduced  for  the  direction 
of  the  lines  of  force  around  the  wire: 

If  you  grasp  the  conductor  with  the 

Oir?ction 

Current 

f 


fig  1 

The  Haes  of  fbfoe  will  be  aipiind  ^ 

hy  the  eoil 


right  hand,  v^ath  the  extended  thumb 
pointing  in  the  direction  of  the  current, 
the  lines  of  force  will  be  around  the  con* 
doefeor  in  tbe  direction  of  the  fingen, 
as  shown  in  1%.  1. 

The  direction  of  the  lines  of  force 
around  a  conductor  is  more  clearly  shown 
by  the  arrows  hi  Fig.  2,  when  it  la  as- 
sumed that  the  curroit  in  the  wiro  is 
flowing  toward  the  observer.  Reversing 
the  direction  of  the  current  causes  the 
lines  of  force  around  the  conductor  to  he 


If  a  current-carrying  conductor  is  bent 
in  the  form  of  a  loop,  as  in  Fig.  3,  all  the 
lines  of  force  surrounding  the  conductor 
pass  through  the  loop  in  the  same  diree- 
tion.  Any  magnetic  substance  placed 
in  front  of  the  loop  tends  to  place  itself 
with  its  longest  axis  projecting  into  the 
loop,  in  the  direction  of  the  magnetic 


By  forming  a  helix  of  the  conductor, 
the  lines  of  force  around  and  inside  each 

loop  will  be  similar,  forming  an  equivalent 
of  long  lines  of  force  throuiittg  through 
the  entire  helix. 
The  qipearance 
of  the  magnetic 
field  around  a 
helix  through 
which  a  current 
is  flowing,  is  il- 
lustrated below 
in  Fig.  4. 

A  helix  con- 
tsining  a  number 
of  turns  through 
which  current 
flows  is  called  a 
solenoid.  The 
polarity  of  a  sole- 
noid, or  the  direction  of  the  lines  of  force 
through  it,  depends  on  the  direction  of  the 
current  in  the  conductor. 

The  polarity  of  a  solenoid  may  be  de- 
termined by  the  following  rule:  Looking 
at  the  end  of  the  helix,  if  the  current  flows 
around  it  clockwise,  that  end  will  be  a 
south  pole;  if  in  the  other  direction,  it 
will  be  a  nortii  pole. 

When  a  magnetic  substance,  such  as 
iron,  is  placed  in  a  magnetic  field,  so  that 


Direction  of 


The  directioo  of 
the  Unet  of  force  are 

by 


Showing  the  directian  of  the  lines  of  fiwoe 

in  a  loop  or  through  a  helix  through 
which  a  current  of  electricity  is  flowing 

the  magnetic  lines  of  force  can  reach  it, 
the  substance  immediately  becomes  mag' 
netic.  The  lines  of  force  appear  to  crowd 
together  and  tend  to  pass  tlirough  the 
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substance.  While  under  the  influence  of 
the  mmgnetie  field,  it  behaves  like  m  mas- 
net,  and  has  polarity,  the  same  as  for  a 
solenoid,  A  magnet,  so  produced,  is 
termed  an  electromagnet;  and  the  mag- 


YOl»^ 


rig.  5 


Armature- 
rig.  6 


An  iron  bar  endrdied  fay  a  current  ]■  a  OQKt 
mad  in  m  U-«Mpe  fomm  an  < ' 


netie  substance  (aoft  iron),  around  which 
the  current  circulates,  is  called  the  core — 

see  Fig.  5.  The  magnetizing  coil  usually 
consists  of  a  large  number  of  turns  of 
insulated  wire. 

Electromagnets  differ  from  permanent 
magnets  in  several  particulars:  1.  They 
are  made  of  soft  iron  instead  of  steel; 
2.  The  magnetizing  force  is  an  electric 
current,  and  not  another  magnet;  8.  The 
magnetie  properties  exist  only  while  cur- 
rent flows  in  the  magnetizing  coil;  4.  The 
magnetic  strength  is  variable,  approxi- 
mately proportional  to  the  current  flow- 
ing; 5.  The  polarity  changes  with  change 


A  laminated  core  for  an  alternating  cur- 
rent and  the  coils  siirroitatfiig  a  core 
1  of  foroe  about  a  magnetic  ctfcuit 


in  the  direction  of  the  current,  and  hence 

can  be  instantly  reversed. 

A  typical  form  of  electromagnet  is 
illustrated  in  Fig.  6.  On  each  of  the  legs 
of  a  horseshoe-shaped  core  is  wound  a 
cylindrical  eofl  of  insulated  wire.  The 


•'(fl  bur 


coils  are  so  connected  that  current  flows 
in  opposite  directions  around  the  two  legs 

of  the  magnet,  making  one  end  a  north 
pole,  and  the  other  a  south  pole.  When 
the  soft  iron  armature  is  placed  across  the 
two  poles,  a  closed  iron  dreuit  is  ob- 
tained, and  if  the  armature  is  large 
enough,  most  of  the  magnetic  induction 
will  be  in  the  iron,  since  the  lines  of  force 
will  be  closed  curves.    The  number  of 
lines  of  force  produced  in  the  core  of  an 
electromagnet  may  be  considered  as  due 
to  the  relation  of  two  factors,  the  mag- 
netizing power  of  the  current  in  the  mag- 
net coib,  odled  the  magnetomotive  foreew 
and  the  resistance  to  magnetizatioii 
offered  by  the  iron  core,  its  reluctance,  or 
_,       ^.   _       Magnetomotive  force 

Magnetic  flux=  p  .   ,  j  

Reluctance  of  core. 

The  magnetomotive  force  is  produced 
by  current  circulating  in  the  coil  and  so 
far  as  magnetism  is  concerned  it  does  not 
matter  whether 
100  amperes  of 
current  flow  once 
around  the  bar  or 
whether  one  am- 
pere circulates  100 
times.  The  mag- 
netising loroe  is 
always  propor- 
tional to  the  prod- 
uct of  number  of 
turns  and  the  cur- 
rent flowing  in  the 

coil.  This  product  is  known  as  ampoe 
turns. 

The  magnetic  reluctance  varies  with 
the  material  used  as  core.  It  is  prac- 
tically greatest  with  air  and  least  with 
well  annealed  wrought  iron.  It  also 
varies  in  inverse  proportion  to  the  cross- 
section  of  the  core.  The  above  is  rigidly 
true  for  air  and  approximatdy  tme^ 
within  certain  limits,  for  iron. 

The  cores  for  alternating  current  mag- 
nets must  be  laminated.  A  laminated 
core  is  made  up  of  a  number  of  iMn 
plates,  as  shown  in  Fig.  7.  The  core  is 
built  in  this  way,  as  otherwise  current 
would  be  induced  in  the  iron  and  this  cur- 
rent would  heat  the  core  and  causs  con- 
siderable  waste  of  energy. 

In  designing  electromagnets,  it  must 
always  be  borne  in  mind  that  the  attrac> 
tion  of  an  deetromagnet  for  its  armature 
varies  as  the  square  of  the  number  of 
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lines  of  force  passing  through  both,  and 
it  dMndd  then  be  oadeavqrad  to  obtain  ' 

tlM  maximum  flux  that  a  current  can  pro- 
duce; that  is,  to  arrange  a  circuit  with 
the  least  pooaible  magnetic  resistance. 


r.g.10 


Gcocral  fonn  of  a  lacce  iron-dad  Uftms* 
flD«0Mt  OMd  «itb  a  cnme  or  lift  for  • 

As  a  general  rule,  it  will  be  found  ad- 
visaUo  to  make  the  tblekness  of  the  oofl 

about  equal  to  that  of  the  core;  to  make 
the  yoke  just  long  enough  so  that  the 
coils  will  not  interfere  with  each  other 
when  plaeedin  podtkm;  and  to  inako  l3io 
eoio  lone  enough  to  accommodate  tbe 
necessary  wfere.  In  all  coil  winding  proper 
insolation  must  be  provided  to  prevent  a 
short  dreoit.  The  kind  of  insolation  de- 
pends on  the  size  and  on  of  a  magnet. 

In  Fig.  8  is  shown  a  cross-section  of  an 
electromagnet,  showing  the  coils  sur- 
rouncUng  the  core  and  a  general  scheme  of 
the  linea  of  force  existing  in  lodi  a  mag- 
netic drcuit.  The  armalorelB  shown  out 
of  contact  with  the  magnet  and  con- 
siderable leakage  flux  is  depicted.  If 
the  armature  to  brought  into  contact 
with  the  core,  it  will  not  only  reduce  this 
leakage,  but  it  will  increase  the  flux  of  the 
magnet  by  lowering  the  magnetic  re- 
luctance of  the  circuit. 

A  few  of  the  prindpel  forms  of  electro- 
magnets, including  the  horseshoe  magnet, 
the  electro-bar  magrnet,  and  the  iron-clad 
magnet  are  shown  in  Fig.  6,  9  and  10. 


The  Sleeper  Must  Get  Up  to  Stop 

the  Alarm 

THE  growing  habit  of  switching  off 
the  alarm  clock  and  then  sleeping 
a  while  longer  made  one  commuter  ndas 
fab  train  many  times.  He  very  easily 
overcame  this  difficulty,  however,  by 
making  an  attachment  to  his  bed  springs, 
as  shown  in  the  illustration,  that  com- 
piled him  to  get  op  to  break  the  eleetrie 
cturent. 

A  simple  frame  was  made  of  two  brass 
spring  pieces,  stretched  lengthwise  of 
the  bed,  one  on  each  side  and  just  under 
the  springs,  with  a  third  piece  connecting 
them  about  2  ft.  from  the  head.  These 
wires  were  properly  insulated  from  the 
bed  frame  with  pleeiss  of  fiber  attached  in 
the  line  as  shown  at  A  and  B.  A  small 
turnbuekle  C  was  used  to  keep  the  line 
taut. 

A  cheap  dock  made  the  electric  con- 
nection at  the  time  set,  and  a  couple  of 
dry  batteries  completed  the  device.  The 
connections  were  simple,  one  wire  was 
attached  from  the  battery,  through  the 
beO  to  the  bed  spiinBB,  the  other  fnm 
ttiB  battery,  through  the  dock  to  the  in- 


The  weight  of  the  sleeper  makes  the  con- 
tact for  tbe  circuit  on  the  bed  qiring^ 


sulated  frame.  The  clock  turned  on  the 
current  at  the  time  set.  The  weight  of* 
the  sleeper  caused  the  springs  to  touch 
the  frame,  as  shown  by  the  dotted  line, 
so  the  bell  rang  and  kept  on  ringing  until 
he  got  up. — J.  K.  BuuRELL. 
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Maldiig  Small  Gencraton  from        toit.  The  detaib  of  the  small  disk  eom- 

Telephone  Ma^etos 


THE  amateur  electrician  may  con- 
struct very  sturdy  little  direct  cur- 
rent ceneratm  of  either  eeriea,  shunt  or 
compound  type  from  the  parts  available 
in  an  old  telephone  magneto  which  may  be 
procured  for  a  few  cents  from  nearly  any 
tdephone  ezehange,  especially  in  the  rural 
districts.  It  does  not  matter  whether  the 
magneto  is  in  a  workable  condition  or  not, 
providing  the  parts  are  all  intact. 

The  first  operation  must  be  that  of 
inroperly  reeonstnieting  the 
armature  in  order  to  make  it 
adaptable  for  the  generation 
of  direct  current  in  place  of 
the  alternating  current, 
which  telephone  magnetos 
produce.    First  re- 
move the  fine  wire 
which  is  wound  up* 
on   the  armature 
and  replace  it  by 
windinjj  each  pole 
of  the  armature  full 
of  No.  22  angle  eot- 
ton  covered  wire. 
It  is  very  necessary 
that  both  poles  be 
wound  in  t^ie  same 
direction  as  shown 
course,  understood 


A  finished  generator  whidi  am  ht 
from  pwts  of  Ml  old  titlffphoiig 


in  Fig.  1.    It  is  of 

by  amateur  elec- 
tricians that  the  smaller  the  wire  con- 
tained on  the  armature  of  the  dynamo 
the  higher  the  voltage  generated  wfll  he, 
with  a  corresponding  decrease  in  the  am- 
perage. Telephone  magnetos  are  de- 
signed to  generate  a  potential  of  several 
hundred  volts  in  order  to  overeome  the 
high  resistance  of  tiie  line.  This  high 
voltage  and  low  current  value  is  not 
suitable  for  practical  purposes,  especially 
in  the  amateur's  workshop.  Hence, 
theneceeaity  of  changing  the  small  wire  on 
the  armature  to  that  of  a  larger  size. 

As  the  armature  is  a  two-pole  affair,  the 
commutator  will  need  but  two  segments. 
The  commutator  will  be  of  the  disk  type  as 
it  is  very  simple  to  make  and  possesses 
certain  advantages  over  the  drum  type 
which  make  it  more  adaptable  for  this 
purpose.  Owing  to  the  hollow  shaft  of 
the  armature,  which  is  used  to  bring  the 
leads  to  the  cummutator,  it  will  be  found 
rather  difficult  to  fit  a  drum  commutator 


•mutator  are  shown  in  Fig.  2.  The  copper 
segments  are  fastened  to  the  fiber  disks  by 
means  of  small  brass  brads  used  as  rivets. 
The  brads  should  be  filed  perfectly  flush 
with  the  surface  of  the  copper  segments 
after  being  hammered  into  place.  The 
hole  in  the  center  of  the  fiber  disks  should 
be  a  trifle  smaller  than  the  shaft  so  it  can 
be  forced  on  the  shaft  and  made  to  remain 
rigidly  in-  olace.  After  the  two  leads  from 
the  winding  are  brought  through  the 
hollow  shaft  and  soldered  to  the  segments, 
the  armature  of  the  machine  is  completed. 
The  construction  of  the  armature 
is  just  the  same  whether  the  gene- 
rator is  of  the  shunt,  series  or  com- 
pound type. 

Only  one  magnet  of  the  magneto 
is  used  in  the  eonstractloa  of  these 
machines.  If  a  more  powerful 
generator  be  desired,  two  magnets 
may  be  used.  In 
fact,  the  three  mag- 
nets may  be  used 
together  without 
any  winding  at  all 
by  merely  taking 
the  current  oflT  the 
commutator  with 
two  small  brushes. 
The  writer  would 
advise,  however,  that  either  one  or  two 
magnets  be  used  with  a  field  winding. 
Aside  from  giving  the  mechanic  a  better 
understanding  in  dynamo  construction, 
the  types  with  field  winding  possess  cer- 
tain advantages  over  those  without  it.  If 
the  mechanic  wishes  a  series  wound  ma- 
chine, the  field  coils  should  be  wound  with 
No.  24  single  cotton  covered  copper  wire. 
A  little  more  than  M  lb.  will  be  needed. 
Paper  is  first  wound  around  the  magnet  to 
insulate  it  from  the  wire.  It  is  not  neces- 
sary to  wind  the  wire  on  carefully  or  to 
make  bobbin  heads  to  hold  it  in  plaise.  It 
is  essential,  however,  to  have  approxi- 
mately the  same  amount  of  wire  on  each 
pole.  It  is  also  necessary  to  wind  each 
field  cofl  in  the  same  direction.  After  the 
field  coils  are  wound,  they  are  given  a  coat 
of  shellac  and  covered  with  friction  tape, 
leaving  the  leads  protruding  for  con- 
nections. It  is  also  desirable  to  shellac 
the  tape  after  it  Is  wound  on  to  make  the 
winding  as  nearly  moisture  proof  at 
possible. 
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The  machine  is  now  ready  to  be  fitted 
iftfc  bforiiM.  The  brush  syatom  de- 
Kribfd  at  follows,  like  the  armature,  can 

be  used  on  any  type  of  machine — series, 
ihunt  or  compound.    The  brushes  are 
aade  from  very  thin  sheet  copper  bent  as 
wbmm  in  the  sketch.    They  are  mounted 
on  a  small  fiber  or  hard  wood  block  of  the 
dimensions  shown.    Small  brass  machine 
waews  hold  them  in  place  and  also  provide 
OMBB  for  eonneetions.  Care  should  be 
ttktn  in  adiustinK  tbi  brushes  so  they 
bear  flatly  upon  the  eommutator  surface 
which  r^uces  the 
rcfistance  of  the 
sBdins  contact  to  a 
minimum. 

After  mounting 
the  apparatus  on  a 
■dtable  base,  the 
connections  of  the 
various  parts  are 
made  as  illustrated. 
It  irfn  be  aeoi  that 
tte  fidd  winding  is 
connected  in  a  se- 
ries with  the  arma- 
ture, which  fact 
pvcB  the  dynMwo 
its  name.  An  emp- 
ty thread  spool  is 
forced  on  the  end  of 
the  abaft  to  serve 
aa  a  driving  pul- 
ler. The  dynamo 
iBsy  be  driven  by  a  water  motor,  gas 
CDgine  or  other  means.  If  the  ex- 
perimenter  has  altemating  lighting  cur- 
rent available,  a  small  110  volt  motor 
may  be  used  to  drive  the  generator.  In 
this  case,  it  makes  an  ideal  motor  gen- 
«ator  for  use  on  the  ezperimenter'a  table 
for  electrolysis,  etc.  A  series  wound 
dynamo,  however,  should  never  be  em- 
ployed to  charge  a  storage  battery  as  it  is 
nry  Bkely  to  change  its  polarity  and 
injure  the  cell. 

To  build  a  shunt  wound  dynamo,  it  is 
necessary  to  make  a  different  field 
winding.  The  field  winding  of  a  shunt 
wound  dynamo  should  have  a  much 
higher  reastance  than  the  armature 
winding  so  that  it  will  have  suffi- 
cient magnetizing  power  without  draw- 
ing too  mudi  eurrent.  In  this  case,  No. 
30  single  cotton  covered  copper  wire 
•hoold  be  uaed  for  the  field  coils.  About 
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1^  lb.  is  the  amount  needed.  It  is  wound 
on  in  the  same  way,  the  only  diiferenee 
bdng  that  it  is  connected  in  shunt  to  the 
armature  instead  of  in  series  with  it. 
The  method  of  connecting  a  shunt  wound 
dynamo  is  shown  in  the  sketch.  This 
machine  is  ideal  for  charging  storage 
batteries. 

Compound  wound  dynamos  are  pro- 
vided with  two  separate  field  windings. 
One  win^Hng,  which  is  of  fine  wire,  is  con- 
nected in  shunt  across  the  brushes,  while 
the  other  winding,  which  is  of  larger  wire, 

is  connected  in  se- 
ries with  the  arma- 
ture winding.  The 
connections  are 
plainly  shown  in 
the  sketch.  The 
fine  wire  should  be 
wound  on  first  and 
consists  of  lb. 
of  No.  30  single 
cotton  covered  wire 
divided  equally  be- 
tween the  two  polea. 
After  being  given  a 
coat  of  shellac,  a 
layer  of  paper  is 
placed  over  the 
winding.  The  sec- 
ond winding,  which 
consists  of  ^  lb.  of 
No.  18  single  cotton 
covered  wire,  is  then 
wound  over  the  first  After  being  shel- 
lacked, it  is  covered  with  friction  tape  and 
the  machine  is  assembled. 

A  ver>'  good  universal  generator  can  be 
made  by  winding  each  one  of  the  three 
magnets  furnished  with  the  magneto. 
One  can  be  wound  for  a  series  dynamo, 
one  for  ahunt  and  one  for  compound. 
The  experimenter  will  then  have  a  ma- 
chine of  any  type  by  using  the  correspond- 
ing magnet  over  the  armature.  It  is  not 
necessary  to  arrange  any  mechanical  con- 
trivance to  hold  the  different  magnets  in 
place  as  they  generally  fit  tightly  over  the 
sheet  iron  frame  that  covers  the  armature. 
It  will  be  necessary,  of  course,  to  use  the 
proper  connections  for  each  different 
magnet. 

These  small  generators,  if  properly 
constructed,  should  deliver  from  20  to  80 
watts  of  energy.  This  will  depend  largely 
upon  the  strength  of  the  magnets. 


Wiring  diagrams  for  the  different  fiddss 
abo  the  method  of  winding  the  snwlim 
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An  Improved  Design  for  a  Ground- 
ing Switch 

THIS  article  describes  a  short-throw 
lightning  switch  having  the  base  of 
marble,  and  the  contact  supporting  blocks 
of  bakelite.  Bakelite  is  a  perfect  insu- 
lator, marble  is  not.  Marble  is  cheap, 
bakelite  is  not.  The  combination  gives 
maximum  insulation  at  minimum  cost. 

Raising  the  contacts  from  the  marble 
eliminates  surface  leakage  to  a  large  ex- 
tent.   By  having  the  contacts  mounted 


on  / 

Base  board  with  the  lever  attachments 
for    the    single    throw  twitch 


with  their  flat  sides  in  contact  with  the 

supporting  blocks,  alinement  becomes 
automatic,  because  bakelite  sheet  is 
extremely  accurate  in  thickness.  By 
)lacing  the  contacts  at  the  vertices  of  an 
[equilateral  triangle,  minimum  throw  with 
lum  space  between  contacts  is  se- 
nary of  the  material  required  is 

■•c,  1  in.  X  11 '  2  in.  x  14  in. 

in.  Thick.  3  Vvs.  i  in.  x  «  in.  x  H  in. 
er.  1  Pc.      in.  x  1  in.  x  25  in. 
H  in-  thick.  1  Pc.  2  in.  x  S  in. 

in.  K«l.  Hd.  Iron  Cap  Screws,  9  lleq. 
^  in.  Rd.  Hd.  Iron  Wood  Screws.  3  Req. 
X  l:riG  I'il.  Hd.  Brass  Mach.  Scrt;w.s  9 

nrfts>  .\cT>rn  NuLs.  11  Rcq. 
•  X  H  in.  Fil.  Hd.  Bra.ss  Mach.  Sc..  3  Req. 
[x  H  in-  R'l-  Hd.  Rrass  Mach.  Sc.,  3  Req. 
?4  in.  Rd.  Brus.s  Madi,  Sc.,  1  Req. 


OETfc 


OCT  7 


No.  14-90  Hex.  Brass  Nuts.  8  Req. 
5/16  in.  Iron  Washers.  0  Req. 

in.  Brass  Washers,  3  Req. 
No.  10  Small  Pattern  Brass  Washers,  9  Req. 
Felt  Washers  with  5/ 16  in.  Center  Hole,  9  Req. 
Felt  Washers  with  ^  in.  Center  Hole,  3  Req. 
8  100  Amp.  Terminals. 
1  Handle. 

Wooden  Blocks  ^  in.  x  1 in.  x  1 H       3  Req. 

The  switch  can  be  made  by  the  average 
amateur  with  ordinary  tools.  Get  a  piece 
of  unpolished  white  marble  for  the  base, 
from  some  marble  setter  or  stone  cutter, 
and  chip  it  to  size  with  an  ordinary  cold 

chisel ;  taking  small 
"bites,"  80  as  not  to 
crack  it.  Smooth  up 
the  edges  with  an  or- 
dinary coarse  rasp, 
and  finish  them  off 
with  coarse  emer}* 
cloth.  Clean  up  the 
top  surface  with  coarse 
emery,  also,  and  file  a 
bevel  all  around. 
As  your  next  step 
drill  the  base  as  per  detail  1. 
This  takes  time,  patience  and  labor. 
Drill  the  holes  with  an  ordinar>' 
twist  drill,  using  plenty  of  water  as  a 
lubricant.  As  the  drawing  shows, 
there  are  nine  5/16  in.  holes  for 
fastening  the  bakelite  blocks  to  the 
base,  and  three  K~i°-  holes  to  fasten 
the  base  to  the  wall  or  support.  Be 
sure  to  drill  all  holes  from  one  side, 
as  the  drill  always  chips  out  a  small  piece 
of  marble  around  the  hole  when  it  breab 
through. 

There  are  required  three  insulating 
blocks,  2  in.  square,  made  out  of  ^-in. 
sheet  bakelite.  You  should  be  able  to  get 
the  bakelite  from  any  up-to-date  dealer  in 
wireless  supplies.  Bakelite  is  the  best 
insulation  for  this  purpose,  as  it  weathers 
well,  does  not  warp,  and  does  not  decom* 
pose  with  age.  Cut  the  bakelite  with  a 
hack  saw,  file  the  edges  smooth  and  pol- 
ish it  with  a  fine  emery  cloth  and  oil 
Drill  and  tap  it  as  shown  in  detail  2. 

Four  jaw  clips  are  needed,  two  for  the 
bottom  and  two  for  the  top.  Use  bus  bar 
copper  1  in.  wide  by  }/^  in.  thick.  Cut  this 
to  length  with  a  hack  saw,  file  the  edges 
smooth,  and  file  a  bevel  on  one  end,  so 
that  the  blade  of  the  switch  will  enter  the 
jaw  clips  smoothly.  After  filing  the  bevel, 
drill  the  clips  as  per  detai)  5. 
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The  two  jaw  clip  spacers,  and  one 
linge  clip  spacer,  are  also  made  from  bus 
)»r  copper.  Cut  them  to  length,  file  the 
•dges,  and  bend  up  one  end  in  a  vise.  Drill 
he  jaw  clip  spacers  as  in  detail  4  and 
be  hinge  clip  spacer  as  in  detail  6. 


draw  an  outline  of  the  hinge  clip  upon  it 
as  shown  in  detail  3.  Cut  around  it  with 
a  hack  saw,  finish  it  with  a  file,  and  drill  it 
as  indicated. 

As  shown  in  detail  7,  cut  off  a  piece  of 


bus  bar  copper  for  the  blade,  914  long, 
Get  some  sheet  copper  ^  in.  thick,  and    and  drill  a  17/64-in.  hole  %  in.  from  one 

2 


P  CLIP  4  \0  1Z  "UP 
nOM  OJF  4  HOIU'S  DRILL 
DfT5 
2  TOP  A  2  BOTTOM  Rf  QD 


HOP  Al  BOTTOM  REftD 


DEI  4 
2  REQD 


e — ^ 


IT 
M-DRJLL 


KT.6 


T 


/ 


ORK-L  TO  iUIT  •-,^'1^ 


OEl  7    I-  REQO 


1  RtQO 

Details  of  the  parts  that  enter  into  the  construction  of  a  grounding,  single  throw  switch 
in  which  their  combination  gives  a  maximum  insulation  efficiency  at  a  minimum  cost 
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end.  Make  a  right  angle  bend  at  the 
Other  end  H  ^*  tonSt      drill  it  to  taioe 

the  handle.  The  handle  should  be  large 
and  substantial.  It  is  best  to  buy  it  from 
some  supply  house. 

Now  you  are  ready  to  asBembfe  tiie  jaw 
dips.  Cletu  aU  the  dips  and  the  lilade 
with  fine  emery  cloth  before  assembling. 
Lay  the  bottom  clip  in  position  on  the 
bakelite  block;  next  the  spacer  and  then 
the  top  dip.  Futen  all  three  aecurdy  to 
the  blodc  by  means  of  three  No.  10/32 
machine  screws,  and  lock  the  screws  with 
•com  nuts.  Assemble  the  screw  which 
aete  ss  a  stop  for  the  bfaufe,  and  pinch 
the  ends  of  the  clipB  together,  so  the  jaws 
will  grip  the  blade  firmly.  The  hinge  clip 
is  assembled  in  a  similar  manner.  Fasten 
all  three  blocks  to  the  marble  base  with 
the  5/164n.-18  aerowB.  Put  a  brass 
washer  and  a  fdt  washer  on  each  screw,  in 
the  order  named,  before  assembling. 
Fasten  the  blade  in  the  hinge  clip  with 
a  K-in.-80  brass  screw,  and  loek  it  vnWtt  a 
^-in.-20  brass  nut. 

The  next  thing  to  do  is  to  mount  the 
switch.  If  you  mount  it  in  an  exposed 
position,  proteet  it  with  a  weatherproof 
box.  Place  tlw  awitdi  so  that  the  hinjce 
clip  is  uppermost;  and  fasten  the  aerial 
wire  to  this.  The  lead-in  to  the  apparatus 
and  a  No.  4  ground  wire  go  to  the  two 
jaw  dips  respectively.  Space  the  switch 
from  the  wall  or  support  upon  which  you 
mount  it,  by  means  of  three  wooden 
blocks,  about  1 H  in.  by  lyi  in.  and  1  in. 
thick.  Drill  a  3^-in.  bole  in  each  of  tlie 
blocks;  pass  the  three  mounting  screws 
through  these  and  the  base,  turn  them  up 
tightly,  and  your  switch  is  then  ready 
for  use. — W.  H.  Scheer,  Jr. 


KlUlnft  Wooddiiicks  witli  Deadly 
Dynamite  FiimeB 

W00DCHUGK8  may  be  easDy  ex- 
terminated by  the  dow  burning  of 
dynamite  in  the  burrows.  The  kind  of 
dynamite  to  use  is  the  low  grade  ammonia. 
A  stick  of  this,  well  saturated  with  kero- 
soie,  will  smolder  and  give  off  a  deadly 
gas,  which  when  confined  in  the  burro\\  s, 
will  asphyxiate  any  of  the  animals  con- 
tained in  them.  After  placing  and 
igniting  the  stidc,  coyer  up  the  entrance 
to  the  hole  tili^tiy  so  tliat  no  air  can 
psftstiata  or  gu  escape. 


A  Few  Tips  on  Splicing  Fuse  lor 
Dischar^ging  £>ynaniite 

THE  proper  way  to  cut  a  fuse  in  order 
to  splice  it  to  another  piece  of  Uie 
same  kind  or  to  splice  a  fast  bnrninirfiise 
to  one  that  is  slow  burning  is  shown  in 
Fig.  1.  The  fast  burning  fuse  is  usually 
fastened  in  the  cap  or  detonator.  The 
powder  surfaces  are  placed  together  and 
lashed  tight. 

The  proper  way  of  slicing  the  fuse  when 
two  charges  are  to  be  exploded  simultane- 
ously from  one  main  fuse  is  shown  in 
Fig.  2.   The  diagonal  cuts  are  used  to 


Splicing  fuse  to  ignite  a  charge  of  dynamite. 
Etoublc  splices  for  branches  in  fuse  line 


give  greafeer  powder  surface  and  to  insure 
the  fire  traveling  from  one  piece  to  the 

other. 

Tlie  detonator  cap  for  a  powder  fuse  ii 

shown  in  Fig.  3.  Fig.  4  shows  tiie  de- 
tonator cap  for  an  electric  exploder,  while 
Fig.  5  shows  the  method  of  splicing  fuses 
wfcJch  dmultaneously  explode  severd 
charges — each  dot  in  the  drawing  infr 
eating  a  splice. 

A  method  of  connecting  the  charges 
when  they  are  to  be  fired  with  an  electric 
exploder  is  diown  in  Fig.  6.  All  wires  sie 
securdy  fastened  to  the  charge  to  which 
they  are  attached  and  the  ends  are 
spliced  together  as  shown  in  Fig.  7.  The 
lead-in  wires  should  never  be  connected 
with  the  exploder  until  everything  ii 

Mady  for  the  shot.— Oso.  M.  Psnnw. 
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VIII:  The  Power  Circuits  of  the  Transmitter 
By  John  L.  Hogan,  Jr. 


IN  last  month's  article  a  general  review 
of  the  technical  fundamentals  of  radio 
communication  systems  was  given. 
The  two  basic  methods  of  producing 
alternating  current  were  described  in 
brief,  and  two  types  of  radio  transmitter 
were  shown.  All  this  was  preliminary  to 
this  second  group  of  articles,  which  will 
include  six  monthly  instalments  devoted 
to  telegraphing. 

Since  large  numbers  of  skilled  operators 
are  and  will  be  needed  by  the  Naval  and 
War  Department  radio  services,  and  since 
the  more  familiar  these  men  are  with  the 
practical  and 
technical  basis  of 
radio  apparatus 
and  design,  the 
more  useful  they 
will  be,  this  new 
group  of  articles 
will  continue  to 
point  out  various 
successful  ar- 
rangements of  ra- 
dio apparatus  and 
the  best  ways  of  handling  them. 


Fig.  30. — Radio  transmitters  which  produce  wave- 
groups  in  this  way  are  of  the  damped  wave  type 


Classification  of  Transmitters 

Detailed  attention  must  first  be  given 
to  the  transmitter.  Each  sending  ap- 
paratus for  radio  telegraphy  may  be 
classified  into  one  of  two  main  groups, 
according  to  the  type  of  wave  emitted 
from  the  aerial  system.  If  power  is  ap- 
plied intermittently  to  a  condenser,  which 
is  first  charged  to  a  high  potential  and 
then  allowed  to  discharge  with  oscilla- 
tions through  an  inductive  circuit  (as 
?hown  in  Fig.  30,  reproduced  from  la.st 
onth's  article),  there  are  produced  cur- 
.13  which  more  or  less  rapidly  die  away 
implitude.  The  application 
'ta  to  a  radiating  aerial 
i  circuit  constants  are  ad- 
altemations  at  ex- 
\io)  frequencies,  results 
roups  of  waves.  The 
of  the  alternations 
res  dies  away  in  ac- 


cordance vnth  the  current-groups  which 
produce  them.  Radio  transmitters  which 
produce  wave-groups  in  this  way,  one 
for  each  charge-and-discharge  of  the  con- 
denser, are  of  the  damped  wave  type, 
which  we  may  call  Class  I.  This  class 
includes  practically  all  of  the  numerous 
variations  of  spark  and  buzzer  sending 
arrangements;  and  the  class  may  be 
subdivided  by  reason  of  the  particular 
characteristics  of  each  form  of  spark 
transmitter. 

When  waves  are  generated  by  means  of 
an  apparatus  which  supplies  power  to  the 

aerial  system  as 
fast  as  it  is  radia- 
ted, so  that  the 
waves  never  die 
away,  there  are 
no  wave-groups 
produced.  Energy 
is  sent  off  into  the 
ether  continu- 
ously, and  the 
amplitude  re- 
mains practically 
constant  as  long  as  the  transmitter  is  in 
operation.  Such  senders,  which  include 
the  radio-frequency  alternators  and  arc 
transmitters,  are  of  the  undamped  or 
sustained  wave  type,  which  may  be  called 
Class  II.  As  with  Class  I,  there  are  many 
different  sorts  of  instruments  which  give 
this  same  general  result  and  which  may  be 
made  the  basis  of  sub-groups  under  the 
main  classification  of  undamped  or  con- 
tinuous wave  senders. 

The  damped  wave  transmitters  are 
used  far  more  than  the  undamped  wave 
type  at  the  present  time.  They  are  par- 
ticularly suitable  for  short  wave  trans- 
mission. Speaking  broadly,  the  un- 
damped wave  is  superior  to  the  damped 
wave  for  any  type  of  service,  but  suitable 
sending  instruments  for  generating  the 
short  undamped  waves  preferred  for  short 
distances  have  only  recently  been  de- 
veloped. Consequently,  by  far  the  greater 
number  of  ship  stations,  as  well  as  of  shore 
stations  used  for  small   or  moderate 
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distances,  are  of  the  damped  wave  classi- 
fication. It  will  be  best,  therefore,  first  to 
consider  the  damped  wave  transmitters  in 
detail. 

The  Simple  Spark  Transmitter 

The  "plain  aerial"  transmitters  repre- 
sented by  Fig.  31,  also  reproduced  from 
last  month's  article,  are  not  ^ 
much  used  at  present.  In  the 
original  forms  there  were  no 
loading  inductance  coils  L,  and 
as  a  result  the  groups  of  waves  l 


1 


Fig.  31:  The  plain  aerial  transmitter  is  not 
of  a  type  that  is  used  at  the  present  time 

emitted  were  highly  damped  (that  is  to 
say,  died  out  very  quickly)  and  therefore 
were  not  suitable  for  sharp  turning. 
Even  when  the  loading  coil  is  added  to 
increase  the  persistence  of  the  wave 
groups  (i.  e.,  to  make  them  die  away  less 
rapidly),  the  various  power  limitations, 
as  well  as  the  difficulty  of  securing  high 
electrical  efficiency,  helped  to  bring  about 
the  disuse  of  this  type  of  spark  trans- 
mitter. 

The  mdn  objection  to  the  "plain 
antenna"  sending  arrangement  is  that 
the  spark-gap  itself  is  directly  in  series 
with    the    antenna-to-ground  circuit. 
Consequently,  all  the  oscillating  current 
of  the  aerial  circuit  must  pass  and  re-pass 
through  this  gap  as  it  oscillates  back  and 
forth  between   antenna  and  ground. 
Since  the  spark-gap  possesses  a  moder- 
ately high  resistance,  radio  frequency 
energy  passing  through  it  is  wasted  in 
producing  heat.    A  further  objection  is 
that  the  power  available  for  producing 
oscillations  is  limited  by  the  capacity 
and  insulation  of  the  antenna,  and  that 
any  leakage  in  the  aerial  insulators  puts 
a  sharp  restriction  upon  the  ability  to 
store  power  before  each  spark  passes  and 
each  train  (or  group)  of  oscillations  starts. 

By  using  the  coupled  two-circuit  trans- 
mitter of  Fig.  32,  these  difficulties  are 
^'ercome  wholly  or  in  part.  Obviously, 


the  spark  gap  is  no  longer  in  the  aerial 
circuit,  and  therefore  a  large  portion  of 
the  losses  due  to  that  arrangement  are 
eliminated.  Further,  the  ability  to  store 
power  before  each  spark  passes  is  de- 
termined by  the  capacity  and  insulation 
of  the  secondary  condenser  C,  and  hence 
the  amount  of  energy  in  each  oscillation- 
group  is  no  longer  dependent  entirely 
upon  the  antenna. 

All  of  thb  will  perhaps  be  made  more 
clear  by  considering  successively  the 
several  circuits  in  the  transmitter,  both 
as  to  their  arrangement  and  operation. 
Two  general  arrangements  of  the  power 
circuits  are  much  used.  In  the  first, 
there  is  an  alternator  located  at  the  radio 
station  and  forming  part  of  the  radio 
equipment.  This  is  the  usual  practice 
in  commercial  stations.  The  second  ar- 
rangement has  alternating  current  power 
furnished  over  long  lines  from  a  distant 
central  power  station,  in  which  case  the 
alternator  supplies  a  general  lighting  and 
power  load,  and  is  not  strictly  a  part  of 
the  radio  outfit. 


The  Power  Circuits 

Since  the  vast  majority  of  commercial 
stations,  and  nearly  (if  not  quite)  all  mili- 
tary and  naval  plants,  have 
special  radio  generators  at  the 
transmitting  points,  this  type 
should  be  taken  up  first.  It  is 
of  little  importance  how  the  al- 
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Fig.  32:  The  coupled  two-circuit  transmitter 
overcomes  difficulties  from  the  plain  qn^t-nnn 

ternating  current  generator  is  driven.  An 
electric  motor  on  the  same  shaft  is  the 
most  common  arrangement,  but  some- 
times steam  turbines  or  gasol'ne  engines, 
or  even  geared  hand-drives,  are  used.  In 
every  case,  some  mechanical  power  ia 
provided  for  the  purpose  of  rotating  the 
moving  part  of  the  alternator,  and  alter- 
nating current  of  the  voltage  and  fre- 


Ib  d^vered  from  the 
vnatim  terminals  of  the  machine. 

Let  us  consider  a  typical  spark-sender 
mstaliation  such  as  is  used  aboard  ship 
and  at  many  land  stations.  Direct  cur« 
NBt  eleetrie  power  is  provided  from  the 
CBgiiie  room  (or  by  a  public  service 
ccwporation),  and  wired  to  the  radio 
station.  Here  it  passes  to  a  control 
writchboard  and  a  motor-starter,  whieli 
ii  tiworiitod  with  the  direct-current 
rrotor  used  to  drive  the  alternating  cur- 
rent generator  for  the  radio  transmitter. 
In  Fig.  33  the  power  circuits  of  such  an 
mta^Man  are  shown,  reduced  to  their 
simplest  form.  The  direct  current  line 
eomes  in  at  Li  and  L2,  and  usually 
operates  at  a  voltage  of  110  or  120.  As 
shown  in  the  diagram,  the  Unes  lead 
diieetlF  to  two  fuae-wires  H^i  W»,  which 
9er\'e  to  protect  the  apparatus  by  "blow- 
ing" or  melting  in  case  too  much  current 
is  drawn  from  the  line  i.by  reason  of  a 
ihort-ciremt  or  other  abnormal  condi- 
tion). From  the  fuses,  the  connection 
runs  to  a  double-pole  line  switch  LS, 
which  is  used  to  disconnect  the  entire 
motor  drctrit  when  the  plant  is  not 
running.  The  motor  is  usually  stopped 
by  pulling  this  s^^itch  open.  When  the 
switch  is  closed,  the  power  is  applied 
across  the  terminals  of  a  voltmeter  VM, 
which  win  always  show  the  voltage  of  the 
direct  current  line  if  the  fuses  are  in  good 
condition  and  if  the  circuits  are  all  right 
up  to  this  point.  From  the  voltmeter  the 
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starter  is  used,  but  the  principle  is  the 
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Fis.  33:  In  most  modem  installations  an  au- 
tonatic  dectricany-cootroDed  starter  is  used 

wires  run  to  the  motor  itself,  shown  at  the 
right  of  the  diagram  Fig.  33,  passing 
tluough  a  motor  field  rheostat  MpR  and 

a  starting  box  SB.  The  starting  box 
illustrated  is  of  the  simple  hand-con- 
trolled type.  In  most  modern  installa- 
tions an  automatic,  electrically-controlled 


Connections  of  the  Motor 

It  will  be  noted  that  the  motor  is 
shown  with  two  field  terminals  marked 
F  and  Fi  and  two  armature  connections 
A  and  Ai.  The  armature  connections 


Fli^  34:  la  addition  to  the  gawnitor  itsdf 
the  ^tcnits  of  the  tfaaamitter  are  ihom 

lead  to  the  brushes,  as  shown,  and  current 
applied  to  them  reaches  the  low  re- 
sistance armature  windings  through  the 
rotating  commutator.  The  field  is  a  high 
resistance  stationary  winding  connected 
directly  across  the  direct  current  line 
through  the  terminals  F  Fx.  It  is  often 
called  "shunt  field"  to  distinguish  it 
from  a  low  resistance  winding  called  the 
"aeries  field"  which  is  sometimes  used,  on 
compound-wound  motors,  in  series  with 
the  armature.  One  terminal  of  the  field 
and  one  of  the  armature  are  usually 
brought  together  at  a  "common"  iioint,  as 
illustrated  by  A  F  in  the  figure. 

The  starting  box  SB  contains  a 
variable  resistance  which  is  connected  in 
series  with  the  low-resistance  armatiure 
windings.  As  the  contact  arm  is  pulled 
over  slowly,  less  and  less  of  the  resistance 
remains  in  the  circuit,  and  the  motor 
turns  over  faster  and  faster  uniil  (.when 
the  line  is  directly  across  the  armature 
and  all  the  starting  resistance  is  cut  out) 
full  speed  is  reached.  On  most  starting 
boxes  the  contact  arm  is  provided  with 
a  spring  tending  to  hold  it  in  the  initial  or 
hU^h-resistance  position,  and  a  small 
retaining-magnet  which  keeps  it  in  the 
running  position  so  long  as  the  line 
voltage  is  normally  high.  If  the  current 
is  cut  off  by  opening  the  line  switch,  LS, 
or  through  an  interruption  of  the  power 
circuit  outside  the  radio  stiition,  this 
retaining  magnet  (often  called  a  "no- 
voltage  rdmse")  will  let  go,  the  spring 
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will  pull  the  contact  arm  back  to  the  start- 
ing position  and  the  motor  will  not  only 
stop  but  will  be  protected  against  the 
large  surse  of  eunrent  ^wMch  would  flow 
if,  when  the  motor  wis  not  revolving,  the 
full  voltage  were  applied  across  the 
armature  with  no  starting  series  resist- 
anee. 

With  the  motor  brought  to  full  speed 

by  cutting  out  the  starting  resistance, 
the  revolutions  per  minute  may  be 
adjusted  by  use  of  the  motor  field 
rheostat  MFR,  When  this  resistanoe 
is  all  cut  out,  the  maximum  current  flows 
through  the  field,  and  the  motor  revolves 
most  slowly.  Conversely,  by  cutting  in 
mine  of  the  field  resistanee  the  motor 
Add  current  is  reduced,  the  field  is  weak- 
ened, and  the  motor  speeds  up.  If  the 
field  is  made  too  weak,  the  motor  will 
lose  power,  and  though  it  will  nm  at 
very  high  speed  when  no  mechanical  load 
is  thrown  on  it,  the  speed  will  be  much 
reduced  under  load  and  the  operation  will 
be  unsatisfactory.  Thus  it  is  evident 
that  too  mueh  field  resfstanee  eannot  be 
used.  For  a  reasonable  range,  however, 
the  speed  may  be  raised  by  increasing  the 
resistance  in  the  motor  field  circuit. 

The  Generator  Circuit 

This  brings  us  to  the  generator  G  of 
fig.  34.  The  generator  is  usually 
mounted  upon  the  same  shaft  as  the 
motor,  as  is  indicated  by  the  dashed  Hne 
extending  to  the  right  from  Fig.  33,  and 
to  the  left  from  Fig.  34.  Of  course  the  two 
machines  then  turn  at  the  same  speed,  and 
changing  the  motor  speed  by  use  of  the 
motor  field  rheoetat  alters  the  genowtor 
speed  correspondingly. 

The  generator,  like  the  motor,  has  two 
windings;  one  is  for  the  field  and  has  Its 
,  terminals  marked  F  Fu  the  other  is  the 
armature  with  connections  A  A\  in 
Fig.  34.  In  the  generator,  however,  there 
is  no  common  terminal;  the  field  wind- 
ings carry  direct  current  supplied  from 
the  DC  line  thronc:h  the  generator  field 
rheostat  GFR,  and  the  armature  windings 
produce  the  alternating  current  which  is 
used  in  the  radio  transmitter.  The  fre- 
quency of  this  output  of  alternating  cur- 
rent is  determined  by  the  speed  of  the 
generator,  and  may  be  reduced  by  slowing 
down  the  motor  through  the  motor  field 
rheostat  The  voltage  of  the  alternating 


current,  which  may  be  measured  by  con- 
necting an  A.C.  voltmeter  across  the 
armature  at  A  Au  is  varied  by  changing 
the  strength  of  the  generator  field;  the 
stronger  the  magnetic  field,  i.  e.,  the  less 
resistance  in  the  rheostat  GFR.  Hence 
the  greater  the  field  current,  the  higher 
the  alternating  voltage  at  A  Ai. 

Adjustment  of  Frequency  and  Voltage 

In  addition  to  the  generator  itself, 
Fig.  34  shows  the  power  circuits  of 
two  dreuit  spark  transmitter  of  Fig.  S2, 
or,  in  fact,  of  any  sender  which  uses 
alternating  current  to  charge  a  condenser. 
The  armature  or  output  terminals  of  the 
alternating  current  generator  G  are  con- 
nected through  the  signaling  key  K  to 
the  primary  P  of  the  transformer  T.  The 
secondary  S  of  the  transformer  is  con- 
nected directly  across  the  high-potential 
condenser  C,  which  in  turn  may  disehaqe 
through  the  wires  ^'  to  a  spark-gap 
and  inductance  coil  which  are  not  shown 
in  the  figure.  By  varying  the  two  field 
rheostats,  altemating  evrrants  of  any 
frequency  and  voltage  within  the  raage 
of  the  apparatus  may  be  applied  to  the 
condenser  C.  The  desirability  of  having 
such  adjustments  available  wiO  appear 
when  their  effects  an  described  in  later 
articles. 

In  some  coastal  commercial  radio 
stations,  and  in  most  amateur  plants,  the 
altemating  current  is  supplied  from  a 

central  public  service  station  at  a  distance. 
This  makes  it  difficult  to  adjust  the 
power  circuits  so  as  to  give  the  best 
operation  under  tlie  most  efficient  condi- 
tions, since  the  frequency  cannot  be 
changed  and  it  is  hard  even  to  alter  the 
voltage.  When  power  is  supplied  in  this 
way,  and  b  used  without  converrion 
through  rotating  machinery'  (which  gives 
a  special  and  controllable  generator  at 
the  wireless  plant),  the  line  conditions 
usually  vary  so  much  from  moment  to 
moment  that  it  is  not  practicable  to  | 
maintain  the  rather  critical  adjustments 
which  give  the  beat  results.  Consequent- 
ly, the  motor-generator  installation  is 
much  to  be  preferred. 

In  the  next  few  articles  the  action  of  the 
hii^h  voltage  and  radio  frequency  circuits, 
as  well  as  several  types  of  spark  gap,  will 
be  explained. 

(3*0  6e  eoNfttmed.) 
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Unless  you  help  to  repwal  the  oppressive  Postage  Zone  Law  it 
will  penalize  a  subscriber  in  California  to  the  extent  of  72  cents 
for  postage  alone  on  a  year's  issues  of  Popular  Science  Monthly 

"United  we  stand,  divided  we  fall,"  has  a  new  significance. 
Now,  as  never  before,  this  country  should  strive  for  national 
unity. 

Yet  Congress  has  passed  a  law  that  will  split  up  the  country 
as  surely  as  though  Chinese  walls  divided  it  into  sections.  After 
July  Ist,  1918,  in  accordance  with  the  new  law,  magazines,  news- 
papers, and  all  other  periodicals  are  to  be  mailed  on  the  Zone 
System  and  ai  rates  very  much  higher  than  at  present. 

The  postage  on  Popular  Science  Monthly  for  a  year  is  now  about 
15  cents — but  when  the  new  law  is  in  full  effect  the  postage  u  ill 
range  from  24  cents  in  New  York — to  72  cents  on  the  Pacific 
Coast.  The  cost  increases  the  further  you  live  from  New  York. — 
And  most  periodicals  are  published  in  or  near  New  York. 

Give  Up  Magazines? 

How  would  you  like  to  be  deprived  of  all  your  magazines  and 
periodicals?  Well,  there  are  hundreds  of  thousands  of  citizens, 
perhaps  millions  of  them  living  in  the  farther  away  zones,  who  w  ill 
be  obliged  to  give  up  their  magazines  because  of  the  increased 
expense. 

Magazines  bring  to  the  reader  the  achievements  of  the  world. 
They  bring  new  ideas,  suggest  new  lines  of  thought.  They  keep 
the  East  abreast  of  the  West,  and  the  South  abreast  of  the  North. 
They  are  the  great  Educators  of  America. 

Congress  many  years  ago  recognized  all  this  and  made  a  postage 
rate  of  1  cent  a  pound  for  magazines  for  all  parts  of  the  country. 
Since  then  America  has  grown  and  prospered  as  no  nation  in  the 
world  ever  did  before  and  has  kept  united,  and  is  united  today 
as  is  no  other  great  nation  of  the  world. 

Shall  we  now  start  the  deadly  process  of  splitting  up  the  nation? 

You  and  you  alone  can  prevent  the  zone  system  from  going  into 
effect.  Write  to  your  Congressman  and  Senator  about  this. 
Tell  them  you  object.  The  Editor  of  this  magazine  will  be  glad  to 
give  you  their  names  and  any  further  assistance  you  may  desire. 
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i,-  ?f '^'.^-shman.  in  a  letter  to  the  Editor  of  the  Popular  Science  Monthly, 
:i%  KM  trapping  raiding  enemy  airplanes.    This  could  be  carried  out 


*  *'Y  t^'      made  of  piano  wire,  and  arc  to  be  suspended  from  balloons. 

•\>^..»i  be  Kirrcd  by  anti-aircraft  guns.    The  enemy  pilot  is  to  be  forced 
,  ,N^,v  >»  .v*>~..'.\*  «»«vl.Hnc3  through  open  lanes  which  he  will  consider  avenues  of 
*'*'^  "  «  rv't        KxMU  up  before  him.     It  is  too  late  to  turn.    He  must  face  death 

^tiV*  ft'^^        Of      *        °f  machine-gun  bullets  from  his  pursuers 


Digitized  by  Coogle 


Popular  Science  Monthly 


Vol.  9^ 

N  4 


225  West  Thirty-ninth  Street,  New  York  City 

April,  1918 


$1.50 

Annually 


Fishing  Airplanes  from  the  Slcy  in  Nets 


An  ingenious  plan  for  catching  enemy 
airplane  pilots  ui  nets  of  piano  wire 

By  Carl  Dientsbach 


FOR  many  years  the  scientists  of 
European  and  American  weather 
bureaus  have  explored  the  atmoS' 
phere  kites  from  which  thermometers, 
barometers,  recorders  and  wind-measur- 
en;  are  sus{)ended.  These  instruments 
are  like  pens  in  the  hands  of  the  air; 
for  the  air  writes  down  how  hot  and  cold 
it  is,  how  much  it  weighs,  how  fast  it  is 
moving,  and  how  wet  it  is.  The  kites 
are  tlown  from  thin  but  very  strong 
piano  wire.  Whole  batteries  of  kites  are 
sent  aloft  and  kept  there  for  days  at  a 
time. 

These  piano  wires  were  considered  so 
dangerous  to  aerial  traffic  before  the  war 
that  ih  the  weather  news  published  by  the 
German  Government  for  the  benefit  of 
aviators,  the  approximate  location  of  the 
kites,  which  naturally  changes  with  the 
wind,  was  never  omitted. 

If  a  few  piano  wires  can  be  so  dangerous 
in  peace,  what  might  not  happen  if  a 
more  elaborate  wire  system  were  de- 
liberately resorted  to  in  time  of  war  for 
the  purpose  of  netting  high-powered  fly- 
ing machines?  That  is  the  idea  of  an 
Englishman,  Mr.  F.  J.  Lane,  who  wishes 
us  to  place  it  before  the  readers  of  the 
PoniLAR  Science  Monthly.  The  pres- 
ent writer  proposed  the  same  qrstem 
before  the  war. 

Uis  aerial  entanglement  is  to  be  sup- 
ported in  feeble  winds  preferably  by  cap- 
tive balloons  or  by  kites.  It  is  obvious 
that  the  system  would  hardly  succeed  in 
broad  daylight,  but  it  would  be  un- 
questionably efficacious  at  night,  pro- 
vided the  enemy  could  not  see  the  upper- 


most of  the  kites  or  balloons  which 
support  the  netting.  The  wires  would  be 
provided  with  barbs,  and  their  effect 
would  be  disastrous  if  they  should  ever  be 

caught  in  a  revolving  propeller. 

To  cover  great  spaces  the  meshing  of 
the  net  would  be  very  coarse,  measuring 
perhaps  fifteen  feet  to  the  side.  Indeed* 
the  coarser  the  mesh  the  more  likely  is  the 
plan  to  succeed,  for  the  more  difficult  will 
it  be  to  detect  the  piano  wire. 

The  great  vertical  space  to  be  enclosed 
is  undoubtedly  the  chief  difficulty  en- 
countered, even  though  we  may  consider 
the  lower  altitudes  amply  barred  by  anti- 
aircraft guns.  An  airplane  has  an  up 
and  down  movement  of  miles;  a  sub- 
marine of  only  two  hundred  or  three  hun- 
dred feet.  The  success  of  the  net  {iej)end3 
clearly  on  driving  the  enemy  pilot  by  gun- 
fire or  fighting  enit  into  seemingly  open 
lanes  so  ingeniously  laid  out  that  he  never 
suspects  the  fate  which  is  likely  to  befall 
him  and  regards  the  avenue  as  a  means  of 
escape. 

Those  who  are  familiar  with  the  history 
of  ♦he  airplane  will  remember  the  ex- 
periments made  by  Sir  Hiram  Maxim 
with  his  enormous,  daringly  conceived 
fljring  machine.  During  the  course  of 
these  experiments  a  wire  stay  broke.  In 
<loing  so  it  sheared  off  the  propeller 
blades  as  if  they  were  cardboard.  Had 
the  machine  been  actually  flsring  in  the 
air,  it  is  easy  to  imagine  what  would  have 
happened.  And  so  with  the  enemy  air- 
plane that  plunges  into  the  net  that  Mr. 
Lane  proposes.  Any  enemy  pilot  would 
crash  to  a  ghastly  death. 
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Consider  Joe*8  Non-Skid  Shoes. 
They  Ve  Made  of  an  Old  Tire 

FURNACE    CANYON  is 
on  the  edge  of  the  desert, 
miles  from  civilization.  When 
Joe  Boucek  and  hia  three  part- 
ners were  bitten  by  the  Gold 
Bug  about  twelve  years 
ago,  they  began  to  look 
around  for  the  most 
forbidding    piece  of 
country  in  which  to 
prospect.  This 
search  ended  in  the 
selection  of  Furnace 
Canyon. 

Until  a  few  weeks 
ago  no  automobile 
had  been  able  to 
penetrate  the  wilds 
of  this  canyon.  The 
road  was  little  more 
than  a  burro  trail. 
The  boulders  were 

many,  the  sand  holes  deep,  and  the  grades 
heavy.  Joe  was  present  when  the  first 
car  broke  its  way  into  the  canyon.  When 
he  spied  those  black-tread  non-skids  he 
let  out  a  yell.  At  last  his  "sole  leather" 
problem  was  solved.  The  morning  after 
securing  a  discarded  tire  Joe  appeared 
with  his  shoes  non-skidded.  He  asserts 
that  he  now  has  enough  material  to  last 
him  ten  years.  By  that  time  perhaps 
another  automobile  will  "get  through." 


Why  doan'  you-all 
like  we-uns?  They' 


Utah  Kills  Four  Thousand  Rabbits 
at  a  Time 

IN  southern  Utah  the  jack  rabbits  are 
so  numerous  that  they  amount  to  a 
veritable  pest.    "Drives"  are  held  two 
or  three  times  each  winter  to  capture 
them.    The  rabbits  are  driven  into 
corrals   and   then   killed  with 
clubs.  Three  or  four  thousand 
rabbits  are  shown  in  the 
accompanying  picture. 
Would  that  Utah  would 
drive  rabbits  toward  the 
office  of  the  Popular 
Science  Monthly 
on  a  meatless  Tues- 
day! We'd  be  there! 

In  some  western 
states  steps  are  being 
taken  to  utilize  these 
rabbits  on  a  larger 
scale   than  ever. 
There  seems  to  be  no 
reason  why  the  rab- 
bit industry  may  not  become  a  large  one 
in  the  near  future,  in  order  to  help  solve 
th^  question  of  the  high  cost  of  living. 

Apparently  the  question  of  catching 
them  solves  itself.  The  only  thing  that 
would  have  to  be  thought  out  and  arranged 
for  would  be  their  packing  and  shipment 
to  the  various  markets. 

Judging  by  the  number  shown  in  the 
picture,  the  rabbits  must  have  adopted 
the  faith  of  the  founder  of  Salt  Lake  City. 


w'ar  non-skid  shoes 
rc  shore  the  best  ever 


4. 


^1 


cif  a  "drive"  in  Utah. 
as  above,  and  dubbed 
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The  **Goofa"  Is  Now  a  Modern  Side- 
Wheel  Ferryboat 


0\ 


Rub-a-dub  dub,  three  men  in  a  tub.  Not  exactly. 
This  is  an  army  transport  used  on  the  River  Tigris 


of  years.  The 
paddle  wheels  on 


^'ER  on  the  River  Tigris  in  Meso- 
potamia (Eastern  Arabia)  English 
."soldiers  are 
having  unusual 
experiences 
in  adapting 
ancient  utili- 
ties to  modern 
uses.     One  of 
the  first  insti- 
t  u  t  i  o  n  8  to 
receive  their 
attention  has 
been  the  ven- 
erable "goo- 
fas,"  or  ferry- 
boats, which 
natives  have 
used    u  n  - 
changed  for  thousands 
English  soldiers  put 
the  "goofas." 

"Goofas"  are  perfectly  round  in  shape 
and  made  of  willow  limbs  and  twigs,  just 
like  a   large   basket.  The 
outsides   are  covered  with 
skins. 

Navigating  a  goofa  in  its 
unimproved  form  must  be 
akin  to  floating  around  on  a 
magnified  butter  chip. 
When  ordinary  paddles  are 
used  as  motive  power,  the 
goofa  has  a  disconcerting 
habit  of  going  off  in  any  di- 
rection but  that  desired. 
Since  it  has  no  keel,  or  other 
directing  device,  it  is  diffi- 
cult to  keep  it  on  a  given 
course.  But  with  paddle- 
wheels  the  goofa  cros.ses  the 
river  with  unprecedentcfl 
directness. 

Simple  cranks  and  the 
sturdy  arms  of  the  soldiers 
furnish  the  motive  pov.rr. 

The  fleet  of 
goofas  has  been 
duly  numbered 
for  identification 
and  is  doing  yeo- 
man  service  in 

the  Far  East  for  when  is  a  tree  not  a  tree? 
moving  supplies.       tower.    More  camouflage 


Camouflaged  Observation  Towers 
Used  in  Flanders 

IN  low,  marshy  Belgium,  half  flooded  as 
it  now  is  to  interrupt  the  course  of  the 

Germans, 
there  is  almost 
no  natural 
cover  for  ob- 
servation 
posts.  Cam- 
ouflage is  a 
necessity. 

The  two  ob- 
servation 
posts,  here 
illustrated, 
were  erected 
about  a  mile 
and  a  half  be- 
hind the  front 
lines,  one  at  an 
eminence  of  sixty  feet,  the  other  three 
feet  lower.  A  situation  was  chosen  where 
there  was  one  natural  tree.  The  two 
towers  are  so  camouflaged  that  a  cluster 
of  what  seemed  to  be  three  trees  was  pre- 
sented to  the  enemy's 
eye. 

These  observation 
towers  can  be  speed- 
ily built  and  as 
.speedily  dismem- 
bered. All  of  the 
parts  are  easily- 
transportable,  and 
require  no  special 
lifting  apparatus  to 
haul  them  into  place. 
The  material  used  is 
wood.  The  joists 
r.re  held  together  by 
irt»n  bolts. 

The  width  of  the 
towers  is  eight 
feet.  On  their 
top  platforms 
are  placed  the 
i  nstruments, 
necessary  for 
artillery  obser- 
vations. Steel 
wire  braces  arc- 
attached  from 
four  angles. 

When  It's  an  ob5»ervation  steady  the 

35  practised  in  Belgium  Structure. 
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r  rtili  rwtMM)  tin«l  I 'iiili-r^Tothl 

A  mammoth  tractor  of  great  power  and  two  trailer  trucks  haul  the  monster  guns  to  the  front  over 
the  splendid  roads  of  Flanders — roads  that  have  been  reconstructed  by  the  Engineer  Corps 


How  the  British  Hauled  Their  Giant 
Guns  to  the  Flanders  Front 

THE  transportation  of  one  of  the  enor- 
mous guns  used  in  the  present  war 
is  a  task  which  presents  great  mechanical 
difficulties.    The  weight  of  the  guns  and 
their  great  length  make  even 
their  transportation  by  rail- 
road anything  but  a  simple 
matter.    But  railroads  are  not 
always  and  everywhere  avail- 
able.   When  the  front  is  ad- 
vanced, the  big  guns  must  be 
carried  on  to  be  used  in  the 
following  artillery  operation. 

It  would  be  absolutely  im- 
possible to  transport  the  guns 
in  their  entirety.  They  are 
taken  to  pieces  and  transported. 
The  gun  itself,  the  heaviest 
part  and  the  one  most  difficult 
to  manage,  is  carried  upon 
trailers  with  broad  wheels, 
pulled  by  a  gigantic  tractor  re- 
sembling an  overgrown  steam 
roller.  The  picture  shows  a 
twelve-inch  naval  gun  and 
gives  a  good  idea  of  the  length 
and  caliber  of  this  terrible  in- 
strument of  destruction  which 
is  capable  to  hurl  tons  of  steel 
a  distance  of  many  miles. 

The  roads  are  excellent,  as 
the  Engineers  follow  up  the  ad-  Swinging 
vances  and  reconstruct  them.        strip  of 


She  Weighs  One  Hundred  and  Twentj'^ 
six  Pounds,  But  the  Paper  Held 

THE  athletic  girl  in  the  picture,  Miss 
Lorna  E.  Stewart,  of  Kalamazoo, 
Mich.,  is  not  a  motion  picture  star  doing 
some  hair-raising  melodramatic  "stunt." 

She  is  merely  testing  the  ten- 
sile strength  of  a  certain  kind 
of  parchment  paper  by  sus- 
pending her  weight  of  one  hun- 
dred and  twenty-six  pounds 
from  a  loop  made  from  a  three- 
inch  strip  of  that  paper- 

The  paper  used  in  this  test 
was  vegetable  parchment  paper 
taken  out  of  the  stock  of  a 
manufacturing  concern  in  Kal- 
amazoo, Mich.  It  is  intended 
for  important  documents,  di- 
plomas or  records  which  are 
expected  to  last  a  great  many 
years  without  deterioration. 
Such  paper  may  be  boiled, 
soaked,  frozen,  buried  under- 
ground and  subjected  to  abuse 
that  would  destroy  ordinary 
paper,  without  being  damaged 
in  the  least.  Unlike  ordinary 
paper,  soaking  in  water  makes 
the  paper  tough  instead  of 
soft.  This  is  the  highest 
quality  in  papers,  which  range 
all  the  way  from  this  to  news- 
from  a  print  and  wrapping,  and  the 
paper       familiar  blotting  paper. 
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IT  is  not  an  uncommon  spectacle 
to  see  a  colored  man  play 
a  harmonica  with  his  nos- 
trils. When  it  is  done,  how- 
ever, it  always  awakens  a 
certain  degree  of  wonder. 
Among  the  Filipinos  a 
fiuie  is  never  played  in  any 
other  way,  and  it  would 
create  as  much  surprise  in 
•hat  country  to  see  a  man 
play  a  flute  with  his  mouth. 
Why  they  see  fit  to  play 
with  the  nostrils  instead  of 
the  mouth  we  do  not  know. 
Moreover,  they  do  this  with 
the  greatest  eaSe,  and  can 
play  the  general  run  of 
music  except  the  very  fast 
rag  time.  Dare  we  perpe- 
trate a  pun  and  say  that  it 
must  be  a  nose-pipe? 


roads.  The  body  of  the  wagon 
rests  upon  a  system  of  springs, 
which  absorb  all  sharp  shocks 
that  might  cause  the  explosion 
of  the  nitroglycerin.  The 
load  consists  of  enough  nitro- 
glycerin to  "shoot"  several 
oil-wells  and  of  the  necessary 
tubes,  tools,  etc.  The  tubes 
are  filled  with  nitroglycerin 
and  cautiously  lowered  into 
the  borehole  of  the  well. 
The  uppermost  tube  has  at 
the  top  a  firing  head  which 
is  exploded  by  a  falling  or 
sliding  weight,  called  the  "go- 
devil"  and  sets  oflf  the  nitro- 
glycerin charge.  From  four 
to  six  quarts  ordinarily  con- 
stitute a  charge,  but  larger 
charges  are  used. 


Electric  Blasting  Without 
Blasting  Machine 


Nasal  music  of  an 
unfamiliar  kind 


Traveling  in  the  Oilfields  with  a 
Possible  Earthquake 

RIDING  over  rough  country  roads  in  a 
spring  wagon  loaded  with  nitro- 
glycerin is  an  occupation  that  is  not 
likely  to  appeal  to  the  average  man,  yet 
there  are  those  who  make  it  their  business 
to  carry  explosives  and  who 
become  so  accustomed  to  the 
hazardous 
^ork,  that 
they  scarcely 
give  a  thought 
to  the  risk  of 
traveling,  so  to 
speak,  with  a 
potential 
earthquake. 

In  the  oil 
districts  of 
Pennsylvania, 
Texas  or  Cali- 
f  0  r  n  i  a  you 
may  meet  ve- 
hicles like  the 
one  in  the  pic- 
ture, traveling 
slowly  along 
the  country 


THE  safest  and  most 
convenient  way  of 
firing  charges  in  blasting  is  by  using 
the  electric  spark,  and  blasting  ma- 
chines for  generating  the  required 
spark  are  in  general  use  wherever  blast- 
ing operations  are  carried  on.  Farmers, 
who  often  have  occasion  to  do  blasting 
of  srumps,  rocks,  etc.,  but  not  often 
enough  to  justify  the  expense  of  purchas- 
ing a  blasting  machine  will  be  inter- 
ested in  the  suggestion  offered  by 

Mr.W.A.Saun- 


The  stock  in  trade  of  a  "well-shooter.  "  It  consists 
very  largely  of  enough  nitroglycerin  to  raze  a  town 


d  e  r  s  ,  New 
Hampshire, 
who  made  shift 
to  fire  a  circuit 
of  five  charges  of 
dynamite  with  a 
spark  obtained 
from  a  dry-cell 
battery  of  his 
automobile, 
when  no  blast- 
ing machine 
was  available 
on  a  certain  oc- 
casion. This  is 
a  handy  wrin- 
kle to  be  ac- 
quainted with 
on  occasion. 
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Off  the  Well-Beaten 
Paths  of  Tourist  Travel 


Street  of  David  leading  to  the  Bazaar  in 
Jerusalem.    Even  donkeys  find  it  diflunilt 

I'lio'ii*  ig<  Nr«ii>an  Trsvrtislk.''  ukI  Brown  and  {>■< 


Alaskan  winter  travel.   Following  a  frozen  river  in  the  wilderness  to  its  headwaters 


Street  in  the  excavated  portion  of  Pompeii.   It  shows  the  ruts  worn  by  the  wheels  of  chariots  in 
gone  by.  The  city  was  overwhelmed  so  suddenly  that  things  were  caught  "all  standing" 
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Pyramids  and  the  Great  Sphinx  in  the  desert  of  GLzeh,  inaccessible  to  automobiles 


The  Gteat  Wall  of  China  which,  it  is  said.  Zigzag  walk  leading  to  a  tea  house  in  China, 

might  be  maae  into  a  fine  automobile  road  warranted  to  keep  away  all  the  evil  spirits 
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Raising  Money  for 
the  Red  Cross 


These  papier-mache  figures  were  placed  in 
the  Liberty  Mall,  Boston  Common,  as  a 
niutc  appcul  for  Red  Cross  contributions 
during  the  recent  drive  in  historic  Boston 


Tablt-au  illuslratuiR  the  wai  work  ul  llic 
Red  Cross.  This  realistic  group  was  shown 
on  a  big  float  during  the  Red  Cross 
pugcant  recently    held    m  Philadelphia 


The  wives  and  daughters  of  the  employes  of 
the  Bronx  Zoo,  New  York,  have  organized 
a  Red  Cross  auxiliary  and  sew  and  knit 
daily  in  the  lion  house.  Leo  doesn't  count 
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Still  Other  Methods 
of  "Getting  It' 


Librral  c!on:itions 
by  passing;  pcdcs- 
t  r  i  a  n  s  were 
tlirown  u^x>n  tlie 
slrclchcr  of  thf 
Russian  ambu- 
lance  stationed  at 
the  Nmv  Yt)ik 
Public  Library 


A  ssf  ni  b!  y  ni  .1 1; 
Irving  W.  GIovli  , 
o  f  E  11  u  I  c  \v  o  (>  d. 
N.  J..  :iuctioninft 
a  lump  of  .sug;4i 
for  llii:  Rrd  Cross. 
If  \iassoldfiir$l(Hl. 
Howthecostufliv 
ing  is  advctMc:i5i;! 


S.  Vaselakos,  a  Greek  peanut  vendo-  in 
Washington.  D.  C.  contributed  the  tic* 
earnings  of  his  stand  during  an  entire 
week  to  the  cause  of  the  Red  Cross  fun  i 


O  l>rt.  nm  Burr. 
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Woman-Power  Takes  the  Place  of  Man-Power 


.Women  street  railway  conductors  in  New  York 
are  employed  on  many  lines  and  they  are  a  success 


One  of  the  "Conductresses"  enthroned  upon 
her  perch  behind  the  cash  box  in  her  car 


The  prospective 
conductors  arc  re- 
quired  to  go 
through  a  course  at 
the  school  conduct- 
ed by  the  street 
railway  company 
^H^.  for  the  training  of 
1^^^      their  new  employes 


Before  starting 
from  the  bam  in 
their  cars  on  their 
initial  trips  the  fem- 
inine conductors, 
just  like  their  male 
predecessors,  .are 
handed  their  orders 
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Electrical  Eaves 
dropping 
by  the  Sig- 
nal Corps 
of  the 
United 
States 
Army 


The  dicta 
(r  a  p  h  r  c  - 
ceivcrs  arc 
put  a  n  y  - 
whrrc  they 
vill  be  handy. 
Hrre  is  one 
beins  placed 
m  a  tree  top 


Listening  for 
the  sound  of 
operations 
by  ci\  e  m  y 
sappers.  This 
often  entail > 
great  deal 
oldanger  and 
d  1  scorn  fort 


Crawling  up 
to  an  enemy 
trench  to 
place  a  trans- 
mitter, which 
IS  cunningly 
camouflaged 
in  a  battered 
tomato  can 


.•\  trriKTh  r."- 

t  ion  wher  •_• 
the  c<invei 
satjun  .mi 
movements 
overheard  by 
ttie  transmit  ' 
ter  are  noted 


4n» 
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Where  "distance 
to  the  view, 
of  interesting 
the  fine   art  o 


Need  a  range  of  moim tains?  Vr 
picture  the  hills  are  pure  fabnc 
mountain  ranges  like  xnushrooc. 


A  corduroy  communication  road  with  a 
deceptive  screen  of  foliage.  It  looks  crude 
enough  here  but  not  when  seen  from  the  sky 


twocmJ  anil  I 'iitlrrnrx*  I 


From  an  airman's  point  of  view,  this  road 
gives  the  appearance  of  mere  floating  clouds, 
by  virtue  of  the  burlap  stretched  across  it 
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lends  enchantment 
Here  is  a  group 
exa  mples  of 
war  camouflage 


xrtainly — fight  away.  sir.  In  this 
aoo.  The  cainoufleurs  can  grow 
if   the    necessity    should  arise 


|Mi..u»-  I'll  l^iiu,     1 .    5.:i  I    I'  i 

Even  drcssmg-stiitions  arc  not  immune 
from  Bochc  attack,  and  nrin>  experience 
has  taught  the  advivnbiJtty  of  hiding  ihcrn. 
This  particular  stnlion  among  the  mouii 
tains  is  hidden  by  a  tent  hke  piece  of  can 
vas,  painted  to  match  llie  surroundings 


The-  commencement  nf  a  catnoullage  screen 
is  much  hke  the  seltinn  up  ot  a  "set  piece" 
on  Fourth  n!  July  Here  the  skeleton 
of  a  roail  screen  I^i  noing  up.  Later  the 
canvas  will  he  applied  and  suitably 
painre»,i  with  a  self  cfTacing  color  scheme. 
The  object  of  this  parliciil.it  pi<  ce  of 
protective  coloring  is  to  screen  ofl'  a  roail 
so  that  troops  and  supplies  can  lie  mttved 
:tioiig  it  while  hidden  frniii  tlie  en«  tiiy'-» 
directiini  by  the  skiilnil .    tMim<  i|  si-t'  ej. 


t$  K%M  mai  H>«bMt 


This  is  an  absolute  vtorV  of  art.  It 
traverses  the  Astico  Valley,  and  is  truly 
making  very  much  of  a  virtue  of  necessity 
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The  Seductive  Cigar- 
ette in  the  Making.  Its 


J  M  tM  ^  Jilt.  >iliu  brt\. 

The  girl  in  the  pic- 
ture is  feeding  the 
cigarette- ma  king 
machine,  spreading 
the  cut  tobacco  to 
msure  even  supply 
to  the  mechanism 


Expert  girl  sorters 
carefully  select 
from  the  stock  the 
leaves  which  arc  to 
be  combined  to  give 
the  desired  blend- 
l^mg  of  the  tobacco 


The  leaves  selected 
for  the  blend  are 
turned  over  to  the 
cutter,  who  is 
here  at  the  cutting 
machine,  preparing 
the  tobacco  for  the 
cigarette  machine 


Evolution  from  Leaf 
to  Finished  Product 


Enrh  tobarro  bale 
must  hi  thorouHlily 
iiisjKcttil  and  cl:i> 
^tlitd  \i\  i\n  cxptrl. 
hi  fnic  tlif  tob;icon 
ran  be  select <  cl  for 
tilt    cJisirtd  bltiitl 


This  shows  tin  lU-- 
livcry  i  nd  of  tht- 
rijiririttc  macliinc. 
T  lit  c  i  n;i  I  c  1 1  f  s  , 
completely  finislKd 
find  rtady  for  prick 
ir.p,  i-Tv  iK  iitly  pi  It  J 


Tin  dtit  b.ind*  'if 
^ir!<  fill  llu-  I111M 
with    tin    ctuintt  I 
liun.bir    of  iMi;.'ir 
vltts.   label,  ur.ip 
iintl  p.ick  lluni  ivi 
}  riste-bo;ird  •on 
tuintrs    lor  iV 
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New  York's  Food  Scouts  Commence  Experiments 


Weighing  in  the  food  scouts — all  boys. 
Dr.  Morris  Stark,  one  of  the  chief  cxjjeri 
mentcrs,  is  seen  examining  one  of  the  boys 
while  another  is  being  properly  weighed 

"T.  R."  is  interested  in  the  experiment — so 
interested  that  he  went  and  weighed  the 
boys  personally.  Here  he  is  seen  "on  the 
job."    He  shook  hands  with  all  the  boys 
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The  Passing  of  New  York's  Coroner's  Office 


Tilt  t:  ^<  ntlfmtii  iwc 
Mc-Nsr-.  LiBrun,  clerk. 
Fcinhtrg.  coroner,  and 
Dtxjnan.  clerk.  The  guns 
have  all  figured  in  in- 
quests nn<i  usicl  to  make  a 
vtry  inttresting  collertion 


Cabinet  containing  poi- 
sons, razors,  gas  tubes, 
knives,  ropes,  etc.,  with 
••vhtrh  ptrsfjus  have  com- 
rnitttd  suicide  in  M.mhat- 
tan .  All  these  relics  were  de- 
Etroytd  when  cfTice  closed 
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The  Girl  Brickmakers,  at 


The  world's  Uir^eit  brick  plant,  at  Peter- 
boroQRh,  Enj^land,  closed  about  two  years 
ago  owing  to  shortage  of  labor,  is  now  re- 
opened with  women.  Bricks  arc  being  put 
on  slides  which  convey  them  to  wagons 

The  terminations  of  the  above  slides.  The 
girls  arc  taking  the  bricks  off  and  stacking 
them  into  the  railway  trucks  ready  for 
conveying  lo  tlieir  destination. The  girls  are 
most  business  like  and  work  goes  smoothly 


PiioUt  Q  Prm  lUiu  Srrv. 


Here  the  molded  bricks 
are  being  neatly  stacked 
in  the  kiln  ready  for 
burning.  They  arc 
brought  up  to  the  kiln 
on  a  narrow -gage  railroad 


Peterborough,  England 


Here  is  the  light  railroad 
in  operation.  The  girls 
who  provide  the  motive 
power  will  certainly  de- 
velop miisrles  and  phys- 
iques that  will  prove  ex- 
cellent arguments  in  fu- 
ture    domestic    mix  ups 


The  molding  of  the  bricks  is  done  by  ma- 
chine. This  illustration  shows  how  they 
are  removed  from  the  molding  machine 


And  even  regular  laborers'  work  does  not 
scare  these  entcrprisinjj  women.  Here  are 
two  husky  girls  trundling  their  barrows 
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No  Rest  for  the  Peaceful 
Oyster  Even  in  Winter 


A  big  haul  of  oysters, 
dredged  in  midwinter  from 
the  beds  near  Oyster  Bay. 
L-  I.  Hoovcrizing  other 
foods  has  created  a  de- 
mand   for    the  mollusk 


For  the  first  time  in  history  oyster  dredging  was  carried  on  in  winter  upon  the  frozen  Long 
Island  Sound.  The  picture  shows  the  dredgers  at  work.  Considerable  amounts  arc  obtained 


Pbutu*  ^  lot.  FUiu  Scr\ . 


The  oysters  dredged  up  arc  loaded  upon  a  sled  which  is  pulled  ashore  by  an  automobile  and 
then  shipped  to  the  New  York  market  for  distribution.  Here  we  sec  the  "rig"  in  operation 
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Shelter  Bridges  on  the  Line  Near  Dixmude 


This  peculiar  series  of  bridges  constitutes  a  protective  measure  that  war  conditions  have 
evolved.  The  railroad  is  a  narrow-gage  line  near  Dixmude  which  is  used  for  transporting 
fupplies  on  low  flat  trucks  by  man-pKJwer.  Owing  to  the  liability  to  bombardment  by  air- 
planes, it  was  fojnd  necessary  to  provide  shelters,  for  which  reason  these  bridges  were 
bdilt  £t  intervals  as  a  protection  for  both  men  and  cars.    Compare  with  officer  for  height 
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This  glorified  meter  index  enables  Cincinnati  children 
to  fathom  the  mysteries  of  gas  and  electric  meters 


Teaching  High  School  Pupils  How 
to  Read  the  Meters 

'^T^HE  indicators  of  gas  and  electric 
JL  meters  are  no  longer  mysteries  to 
pupils  attending  the   Woodward  High 
School  in  Cincinnati. 

Pupils  of  the  school  have  constructed 
large  duplicates  of  the  gas  and  electric 
meter  dials.  By  the  aid  of  strings  at- 
tached to  the  mechanism  of  the  dials, 
gas  and  electric  consumption  readings 
are  indicated  at  the  will  of  the  teacher. 


Safety  Bottle  in  Which 
to  Keep  Poisons 

•*nUICK,  a  little 
'irine,  sister 
a!"    Many  a 
Jiight  the  cr\ 
the  who!*' 
into  confu- 
^d  excitement, 
smber  of  th<- 
ishes    to  the 
le  cupboard. 
J)ottle  stand- 
lace  that  had 
)een  reserved 
iiedicinal  brandy 
it  to  the  sick- 
>  bottle  seized 
bment  of  the 

N 


To  pour  liquid  from 
this  bottle  it  must  be 
laid  flat  with  the  outlet 
pointing  straight  up. 


moment  does  not  con- 
tain brandy,  but  car- 
bolic acid  and  only  the 
timely  discovery  of  the 
mistake  can  save  the 
sick  girl. 

The  poison  bottle  in- 
vented by  Lee  Howde- 
shell  and  shown  in  the 
accompanying  picture 
would  greatly  diminish 
the  possibility  of  such 
fatal  mistakes.  The 
neck  of  the  bottle  is  not 
at  the  top  as  in  ordinary- 
bottles,  but  at  one  side. 
Below  the  outlet  is  an 
arrangement  of  walls 
which  makes  it  impossi- 
ble to  pour  out  even  a 
small  part  of  the  liquid 
in  the  bottle  without 
careful  manipulation. 
The  bottle  must  be  inclined  to  fill  the 
narrow  space  between  the  walls  of  the 
partition  and  then  back,  to  allow  the 
small  quantity  of  liquid  to  drain  into 
the  upper  compartment  which  communi- 
cates with  the  neck.  In  view  of  the 
attention  required  to  extract  the  con- 
tents, it  would  be  almost  impossible  not 
to  notice  what  they  were. 


We  Are  Now  Growing  Our  Own 
Camphor  in  Florida 

THE  first  and  only 
bearing  camphor 
plantation  of  any  size 
in  this  country  is  located 
at   Satsuma,    Fla.  It 
contains  over  2,000  acres 
of  camphor  trees  which 
last  year  yielded  over 
10,000  pounds  of  crude 
camphor.    This  year  it 
is   expected    that  the 
yield  will  be  many  times 
this  amount.  Florida 
has   several  other 
plantations,  which 
will  soon  come  into 
bearing.  Many 
more  trees  are  being 
planted,  and  cam- 
phor may  soon  be- 
come profitable. 


Upper  compartmerv* 


Ovjtlet 
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Sea-GuUs  Betray  the  Presence  of 
Submarine  Raiders 

EDWARD  H.  FORBUSH,  the  State 
Ornithologist  of  Massachusetts,  ad- 
vocates the  protection  of  the  sea  gulls, 
because  they  are  useful  in  detecting  and 
betrajing  the  presence  of  submarines. 
The  gulls  follow  in  the  wake  of  submarines 
to  pick  up  their  refuse,  and  thus  betray 
the  presence  of  the  U-boat  to  the  watching 
a\iators. 

Anything  to  Attract  Attention  The 
Masked  Sign  Girl 

SINCE  the  suflfragettes  have  paraded 
and  walked  the  streets  in  small  groups 
carr>'ing  flaring  banners,  no  one  ought  to 
shrink  from  being  the  ham  in  a  sign- 
sandwich.  And  yet  we  have  some  pre- 
suffragette  conservatism  left.  We  say  so, 
because  the  shy  Miss  shown  in  the  illus- 
tration hides  her  charms  behind  a  black 
silk  mask.  But  then  (and  we  are  assailed 
by  a  doubt)  is  the  mask  an  attention- 
attracting  device  or  a  genuine  mark  of 
maidenly  modesty?  Upon  this  mystery 
the  oracles  are  silent. 


Why  the  masked  face?  Innate  maidenly 
modesty?  Or  simply  an  attcntion-attracter? 


@  Unddcwood  uid  Underwood 

Statue  of  royalty  in  Odessa  veiled  but  not 
destroyed — ^a  good  sign  of  level-headcdness 


Great  Catherine  Is  Veiled  But  Not 
Destroyed  by  Revolutionists 

IMPERIALISM  and  its  autocratic  rule 
have  been  dethroned  in  Rus.sia  and 
slowly,  but  surely,  liberty  and  order 
evolve  from  political  chaos  by  the  leaders 
of  the  revolutionary  factions.  There  are 
still  a  great  many  things  to  adjust  and 
the  completion  of  the  task  will  require 
decades  of  hard  work.  It  is  not  likely 
that  the  work  of  reconstruction  will  be 
accomplished  altogether  without  friction, 
for,  it  must  be  borne  in  mind,  there  are 
still  many  persons  in  Russia  who  adhere 
to  the  imperialistic  system  of  government. 

It  speaks  well  for  the  revolutionists  of 
Russia  that  they  have  displayed,  so  far  at 
least,  remarkable  moderation  in  their 
acts  and  have  refrained  from  mere  van- 
dalism. Nowhere  have  they  wantonly 
destroyed  monuments  or  memorials  com- 
memorating the  deeds  of  former  Rusaan 
rulers.  The  picture,  for  instance,  shows 
how  considerately  the  revolutionists  in 
Odessa  treated  the  magnificent  memorial 
to  Catherine  II.  in  their  city.  They  did 
not  injure  it,  but  hid  it  from  sight  by 
wrapping  the  entire  monument  with 
heavy  canvas.  Acts  like  this  prove  that  . 
the  Revolution  is  not  at  all  the  blood- 
mad  orgy  some  people  think. 
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No,  they're  not  fumigating  an  orchard.  The 
puff  of  smoke  is  a  target  for  artillery  practise 

Our  Artillery  Shoots  at  Curling 
Smoke  for  Practice 

SOMEWHERE  in  the  United  States" 
our    artillerymen    are  practising. 
They  have  to  have  something  to  shoot  at. 
Recently  ingenious  soldiers  rigged  up  the 
apparatus  shown  in  the  accompanying 
illustration.    It  consists  of  a  long  pole 
at  the  end  of  which  is  a  container  for 
holding  two 
ounces   of  black 
powder.     This  is 
ignited  by  pulling 
a  string.     A  per- 
cussion cap  is  set 
off.    The  resulting 
puff  of  smoke  sim- 
ulates a  bursting 
shrapnel  closely. 
Somewhere  in  the 
distance  are  a  line 
of  artillerymen, 
who  want  to  get 


Here  is  an  automatic  window-closer 
operated  by  a  strip  of  blotting-paper 


the  range.  As  the  cloud  of 
smoke  bursts  in  the  air,  it 
represents  within  certain  limits 
the  entrenched  position  of  the 
enemy.  As  he  sees  the  smoke 
curl  upward,  the  commanding 
officer  gives  his  directions  to  the 
gunners.  The  gun  crews  im- 
mediately answer  with  dummy 
rounds  of  ammunition.  As  the 
bombs  go  off  in  different  quart- 
ers and  at  different  height^?, 
they  see  to  it  that  the  guns  are 
trained  to  bear  on  the  point 
where  the  enemy  fire  originates, 
and  not  on  the  actual  pJace 
where  the  cloud  of  smok<-»  is 
observed.  In  this  way  they 
get  accurate  training,  and  more 
complete  preparation  for  actual 
service  "over  there." 

It's  Beginning  to  Rain,  So 
Bang!  Goes  the  Window 

AN  automatic  device  which 
^  takes  care  of  the  windows 
of  a  house  or  apartment,  and 
closes  them  when  it  begins  to 
rain,  has  been  perfected  by 
L.  M.  Phelps  of  Philadelphia. 
It  i&  quite  automatic  and  its 
action  is  said  to  be  positive. 
In  his  device  a  loop  lever,  connected  with 
a  stationary  rod  attached  as  a  permanent 
fixture  to  the  lower  corner  of  the  upper 
window  sash,  is  held  in  position  by  a 
narrow  strip  of  blotting  paper.    So  long 
as  the  paper  is  dry  it  is  rigid  enough  to 
hold  the  delicately  adjusted  lever,  but  a 
single  drop  of  rain  will  so  soften  the  paper 
that  it  allows  the  loop  of  the  lever  to  fall 
and  thus  to  release  the  pressure  of  the 

lever  against  the 
lower  sash.  Since 
the  sash  is  weighted 
with  a  bag  of  sand 
or  small  shot,  it 
will  drop  and  close 
the  window  against 
the  rain. 

In  addition  to 
acting  in  case  of 
rain  it  can  be  made 
to  work  at  a  pre- 
determined time 
by  alarm-clock. 
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Introducing  the  Moropus 


Nature  mixed  up  a  horse,  a  rhinoceros 
and  a  giraffe  and  obtained — a  moropus 


A 


CENTURY  ago,  Cuvier,  the  great 
French  scientist,  in  laying  down 
what  is  now  known  as  his  "Law  of 
Correlation,"  stated  that  horns  and  hoofs 
distinguished  only  vegetarian  animals. 
<'!aws  belonged  to  flesh  eaters,  according 
10  his  law,  and  no  animal  which  subsisted 
on  a  meat  diet  had  hoofs. 

This  law  of  Cuvier's  was  accepted  for 
decades.  Recently  the  discovery  of  a 
remarkable  fossil  has  disproved  it.  In 
prehistoric  days  there  was  a  grazing 
animal  which  had  powerful  claws  instead 
of  hoofs. 

This  animal,  which  has  been  called  the 
Moropus.  was  an  American  beast,  that 

roamed  over  what  is 
now  Nebraska.  Us 
bones  have  been  dis- 
covered in  a  remark- 
able fossil  quarry 
the  Agate  Spring 
in  the  western  part 
of  that  state.  The 
American  Museu  m  of 
Natural  History  has 
been  able  to  recon- 
struct the  Mo- 
ropus.  M  r. 
Charles 
Lang 


mounted  the  skeleton  of  the  beast.  A 
sketch  of  it  as  it  appeared  has  been  pre- 
pared by  Mr.  Erwin  S.  Christman  who 
worked  from  directions  given  by  Dr.  Os- 
born  and  Dr.  Matthew. 

The  animal  is  a  strange  combination  of 
horse,  rhinoceros,  camel  or  giraffe,  but  it 
differs  from  them  in  having  an  enormous 
claw  on  each  front  foot  and  a  smaller  claw 
on  each  hind  foot.  The  peculiarity  of 
this  possession  lies  in  the  fact  that  grazing 
animals  do  not  require  means  of  attack 
such  as  claws.  They  need  their  hoof.s 
solely  for  moving  about  and  not  for  at- 
tacking prey  or  for  digging. 

The  teeth  of  the  Moropus  show  that 
the  animal  browsed  on  vegetation,  but 
what  use  he  made  of  his  bi^  claws  is  still 
a  puzzle.-  The  feet  and  limbs  of  this 
animal  were  evidently  stiff  and  clumsy, 
which  excludes  the  possibility  of  his  hav- 
ing used  his  claws  much  for  lighting. 
For  the  same  reason  the  foot  was  of  only 
limite<l  use  in  digging.  Dr.  .Matthew 
believes  that  these  claws  were  designed 
to  aid  the  .Moropus  in  scraping  away  sand 
in  dry  river  beds,  or  in  other  |)Iaces  where 
lie  might  make  a  waterhole  in  his  ques' 
for  drink.  It  is  (hought  thai  the  country 
where  he  lived  ua.s  not  abundantly  sup- 
plied with  dritiking-water  in  the  summer. 


ft 


One  would  imagine  this  animcd  to  be  called  a  "rhinoccrhorsc"  or  a  "girafFeros"  or  something 
like  that,  but  his  real  name  is  Moropus  and  he  lived  at  a  time  when  the  world  was  young 
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The  Eyes  in  the  Air 

All  aboard  for  a  reconnaissance  flight  over  the  German  lines 
Bv  Aviator  Ilenrv  Bruno 

Late  Imperial  Royal  Flying  Corps,  Canada 

means  nothing;  but  the  men  in  the  plane 
know  that  it  is  a  train  winding  toward? 
the  front.  Its  position  is  quickly  marked 
on  the  map. 

What's  That  Cloud  of  Dust? 


N  the  British  Flying  Corps  there  are 
two  kinds  of  air  reconnaissance  work- 
Corps  and  Army.  Corps  reconnais- 
sance is  carried  out  by  a  single  airplane 
and  army  reconnaissance  by  squadrons  of 
machines  numbering  not  less  than  five 
and  as  many  as  thirty.  To  understand 
just  what  a  Corps  reconnaissance  flight 
means  it  will  be  necessary  for  me  to  trans- 
port you  to  an  active  section  of  the  West- 
tern  battlefront  during  the  summer. 

A  two-gun,  two-seater  Sopwith  fighter 
is  trundled  out  of  a  hangar.  While  the 
pilot  is  inspecting  the  map  of  the  territory 
over  which  he  is  to  fly, 
the  observer  receives 
his  orders  to. get  infor- 
mation on  the  move- 
ment of  enemy  troops, 
motor  transports,  trains 
and  the  direction  in 
which  they  are  going, 
over  an  area  of  not 
more  than  ten  thousand 
yards  in  front  of  the 
allied  position.  A  du- 
plicate of  the  pilot's 
map  and  writing  ma- 
terials are  ready  in  the  observer's  seat. 

As  the  final  order  is  given,  the  plane 
ascends  and  wings  its  way  over  the  lines 
towards  the  ejiemy.  The  pilot  climbs 
nipiiily.  keeping  a  wary  eye  open  for  enemy 
air-raiding  squadrons.  The  usual  height 
at  which  he  operates  is  from  six  thousand 
to  ten  thousand  feet. 

Nearing  the  German  lines  Up 
eagerly  scans  the  ground  br^' 
powerful  glasses.    If  you 
through  these  same  glasses  \ 
mile  after  mile  of  shell 
every  mile  seemingly  ti,4L. 
to  the 


and  not  cavalry 


ROYAL  FLYING  COR.PX 
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When  the  observer  returns  from  his 
trip  over  the  enemy  lines  he  fills  out 
a  report  on  a  blank  like  this  and 
turns  it  in  to  general  headquarters 


next, 
that 

not 
giv 
ov< 
be 


But 
gro 


A  white  road  ne.xt  occupies  their  atten- 
tion. The  pilot  drops  the  plane  a  little 
utterly  oblivious  to  the  anti-aircraft 
shells  bursting  around  him.  One  part  of 
the  road  is  obscured  by  a  black  smudge 
and  a  cloud  of  dust.  A  regiment  of  in- 
fantry is  on  the  march.  Why  infantry 
?"  The  dust  cloud  tells. 
It  would  hang  in  the 
rear  of  cavalry  and  the 
men  and  horses  would 
look  like  black  specks. 
It  is  such  deductive 
reasoning  as  this  that 
an  observer  has  to  be 
trained  to  make. 

The  observer  esti- 
mates the  number  of 
troops  by  figuring  what 
space  they  occupy-  A 
little  further  on,  three 
black  specks  move  rap- 
idly down  the  road.  Motor  trucks  in  a 
hurry.  All  this  is  recorded  by  the  watch- 
ful observer  who  becomes  more  keen  as 
the  minutes  pass. 

The  plane  is  over  a  railroad  station  now. 
Are  there  any  parked  motors?  How  many 
cars  are  on  ^ the  rails?     Several  work- 
ing parties  below  run  for  cover  when  the 
'  vers  over  them.     Evidently  this 

I'-tant  depot  as  seven  "archies" 
kvward  in  an  eflfort  to  scare 
or  away.     A  shell  bursts 
'  ne  rocks  from  the  ex- 
the  pilot  shvits  off  the 
H  dashes  earthward  in  a 
is  not  hit.     The  ob- 
a  closer  view  of  the 
.aid    nearer    the  plane 
machine-guns    from  the 
to  the  din  from  the  anti- 
Five  hundred  feet  from 
in'  flattens  out,  opens  up  the 
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Soldiers  in  One  of  the  Winding  Trenches  of  a  Shell-Pitted  Battlefield 

Military  information  of  the  kind  which  this  picture  contains  is  carefully  noted  by  the 
observer  who  engages  in  Corps  reconnaissance.    Considerable  deductive  power  is  necessary 


motor,    and    is    off    again  —  homeward  and  marks  their  position  carefully  on  the 

bound.  map;   also  whether  they  are  traverse  or 

A^ain  the  battlelines  come  into  view  communication  trenches.    The  condition 

below,  and  the  observer  looks  out  for  new  of  the  barbed  wire  entanglements  next 

trenches.    Sure  enough  he  sees  several,  engages  his  attention.    Where  they  are 
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Army  reconnaissance  observers  study  enemy  airdromes,  make  a  note  of  the  number  of  han- 
gars and  planes  on  the  ground  and  watch  the  movements  io  tovms  and  large  encampments 


broken  by  shell  fire  he  sees  smudges  and 
spots,  all  of  which  are  faithfully  recorded. 

Camouflage  or  a  Battery — Which? 

The  shells  come  thick  and  fast,  but  the 
pilot  is  an  old  hand  at  the  game;  he'll 
.slick  till  the  work  is  done.  Cleverly 
hidden  on  the  ground,  the  observer  sees 
siMue  snuill  narrow-gage  tracks,  terminat- 


ing in  several  pits.  Has  he  discovered  a 
new  enemy  battery,  or  is  it  camouflage? 
He  must  see  the  gun  flashes  before  being 
sure.  There  they  are!  One!  Two! 
Three !  Four !  Five !  He  also  sees  the 
blast  marks  in  front  of  the  batter>'.  Now 
he  is  satisfied.  Signalling  the  pilot  he  | 
focusses  his  glasses  again — this  time  in  the 
direction  of  home. 
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k  ftm  niiHites  later,  watchers  at  tlie 

R,P.C.  airdrome  see  the  reconnaiasance 
plane  ^Hosing  its  way  back  home,  and 
siiortly  it  settles  safely  to  earth  outside 
tht  hangar. 

The  observer  fills  out  his  report  on  a 

blank  similar  to  the  specimen  shown 
on  page  508  and  turns  it  in  to  G.  H.  Q. 
(General  Headquarters).  The  filing  of 
ttii  report  marks  the  eonelusioii  of  the 
Corps  reconnaiasance. 

Army  reconnaissance  squadrons  carry 
Umeras  and  take  photographs  at  many 
different  points.    One  of  these  squadrons 
ffffl  often  fly  several  hundred  miles  into 
oemy  territon.-  in  order  to  gain  desired  in- 
formation. Instead  of  writing  down  single 
items  as  in  Corps  work,  the  observers 
icport  the  general  impression  gained  from 
the  entire  trip.     The  reason  for  this  is 
•.hat  there  are  sure  to  be  many  mo\  ortients 
which  are  not  important,  when  a  large 
tmitory  is  covered.   Army  reconnais- 
ttoee  observers  study  enemy  airdromes* 
make  a  note  of  the  number  of  hanp:ars  and 
planes  on  the  ground  and  watch  the  move- 
ments in  towns  and  large  encampments. 
Rivers  and  canals  are  also  looked  for, 
particularly  if  there  are  any  ships  on  them. 
The  size  and  type  of  boat  must  be  re- 
ported; also  to  which  .«5ide  it  is  nearer. 

What  the  Observer  Looks  For  in 
Army  Reconnaissance 

The  railroads,  highways,  woods  and 
towns  are  studied  as  in  Corps  reconnais^ 
sance.  except  that  an  especial  look-out  is 
kept  for  hostile  kite-balloons,  "blimps," 
and  aircraft.    Each  squadron  is  escorted 
by  scout  machines  whose  duty  it  is  to  keep 
off  attacking  planes.   The  pilot  of  an 
Army    reconnaissance   plane   must  not 
give  offensive  battle  to  the  enemy.  The 
scouts  are  there  for  that.    Should  an 
enemy  plane  get  through  the  formation, 
however,  it  is  the  observer's  duty  to  see 
the  enemy  first   and  open  fire.    If  he 
doesn't  it  probably  means  that  his  plane 
win  ''crash/'  and  not  only  will  he  and  his 
mate  go  down  to  death,  but  the  records 
for  which  they  risked  so  much  will  be 
destroyed. 

Army  reconnaissances  are  carried  out 
at  from  one  to  twelve  thousand  feet,  and 
strict  orders  are  issued  that  there  be  no 
straggling.  A  favorite  pastime  of  the 
Germans  is  to  send  three  or  more  ma- 
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chines  into  the  air  to  look  for  our  strag- 
glers.   Perched  high  in  the  sky,  generally 

about  eighteen  thousand  feet,  these 
hawks  watch  and  wait.  Suppose  a  fight- 
ing scout  has  motor  trouble  or  wants  to 
look  around  a  little.  He  swings  out  of^ 
line  and  the  others  close  in.  Soon  the 
squadron  is  almost  out  of  slight,  home- 
ward bound  with  the  precious  reports. 
Tlie  scout  Hies  along  at  about  fourteen 
thousand  feet.  Then  down  from  their 
perch  swoop  the  (lermans.  The  rat-tat- 
tat  of  their  machine-guns  warns  the  allied 
pilot  of  his  peril.  He  may  down  one  or 
possibly  two  of  his  antagonists,  but  in  the 
end  he  crashes  to  earth  the  loser  in  an  un- 
equal fight.  Thai  is  why  R.  F.  C.  orders 
read  "Do  not  straggle;  to  do  so  means 
the  loss  of  pilot  and  plane." 

In  Corps  reconnais.sance  the  pilot  does 
not  run  such  a  risk,  as  he  flies  over  a  com- 
paratively small  territory  and  can  gen- 
erally dash  for  home  if  attacked.  Of 
course  he  has  to  contend  with  anti-air- 
craft shells  and  the  possibility  of  a  sur- 
prise attack  from  the  air;  but  for  all  that 
his  lot  is  easier  than  that  of  other  pilots 
who  venture  far  into  enemy  territory. 

You  will  be  astonished  to  learn  that  the 
average  age  of  R.  F.  C.  pilots  doing 
reconnaissance  work  is  twenty  and  of 
observers  twenty-two.  It  requires  young 
blood  and  muscle  to  stand  the  strain,  risk 
and  excitement  of  this  branch  of  the  air 
service.  That  results  so  far  have  more 
than  justified  expectations,  is  a  tribute  to 
the  skill  and  bravery  of  these  youngsters. 


Food  Animals  Rilled  on  One  Railroad 

in  a  Year  Would  Feed  70,000  Soldiers 

\  I'L.\(*ARI>  posted  on  the  premises  of 
l\.  a  certain  railroad  which  runs  through 
the  Cotton  Belt  states  that  during  the 
twelve  months  ending  June,  1917,  2,792 
head  of  cattle,  horses  and  sheep  were  killed 
by  the  trains.  This  is  the  equivalent  of 
one  million  pounds  of  food,  and  would  be 
sufficient  to  feed  seventy  thousand  soldiers 
for  thirty  days.  This  line  operates  only 
1,809  miles  of  track,  and  that  lies  in  the 
cotton  country,  where  food  animals  are 
not  produced  to  any  large  extent.  What 
the  returns  would  be  for  such  states  as 
Missouri.  Iowa.  Illinois,  Or  Kansas  one 
can  only  surmise. 
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Submersible  Forts  to  Protect  Our  Coast 


They  are  conceived  as  anchored,  floating  turrets, 
capable  of  discharging  torpedoes  at  the  enemy's  ships 


The  turrrt-shaped  submersible  fort  can  be  rotated  upon  a  substructure  anchored  by  means 
of  four  mushroom  anchors.   Its  only  armament  is  represented  by  a  single  torpedo  tube 


IT  is  a  short  time  before  sunrise.  The 
sea  is  fairly  calm  and  reflects  in  undu- 
lating patches  the  gorgeous  colors  of 
the  sky  already  visible  in  the  East.  The 
rhythmic  sound  of  a  whirling  propeller  is 
faintly  audible.  It  is  still  far  away,  but 
approaching  rapidly. 

Fifteen  minutes  later  the  graceful  yet 
forbidding  form  of  a  warship  emerges 
from  the  light  morning  mist.  It  is  an 
enemy  raider  headed  for  the  roadway  to 
one  of  America's  important  Atlantic 
ports. 

On  board  the  hostile  ship  the  tension  is 
great.    There  may  be  mines  and  sub- 


marines, coast  batteries  and  other  de- 
fences. The  deck  watches  have  seen 
nothing  suspicious  and  cautiously  the 
raider  continues  its  way  toward  the 
roadway. 

The  hostile  craft  has  just  passed  a  few- 
hundred  yards  from  a  piece  of  wreckage, 
a  waterlogged  barrel,  when  the  watcher 
notices  a  sharply  defined  line  of  bubbles 
rapidly  approaching  the  ship. 

"Torpedo  coming,  look  out!"  he  yells 
with  all  his  might.  It  is  too  late.  Before 
the  course  of  the  ship  can  be  changed  the 
torpedo  strikes  amidships.  A  tremendous 
explosion  makes  the  water  rise  like  a 
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fountain  and  descend  again  upon  the 

shattered  and  fast  sinking  hull  of  the  ship. 

A  few  moments  later  all  is  over. 

The  torpedo,  which  was  laiMched  from 

the  tube  of  a  submersible  anchored  fort, 

the  periscope  of  which  was  camouflaged 

by  the  barrel,  has  done  its  work. 
An  episode  like  that  pictured  here,  in 

brief,  would 

be  entirely 

within  the 

range  of  pos- 

8  i  b  i  I  i  t  y  , 

should  the 

government 

adopt  the 

idea  of  a  sub- 
mersible fort 

in  accordance 

with  the  in- 
vention by  J, 

A.  -  Steinmetz 

of  Philadel- 
phia, recently 

patented  . 

The  fort,  in 

the  form  of  a  turret. 

provided  with  a 

conning  tower,  may 

be  submerged  alto- 
gether .or.  only  so 
far  that  the  con- 
ning tower  is  visi- 
ble. It  is  the  plan 
of  the  Inventor  to 
anchor  such  forts 
along  the  coast  and 
near  harbor  en- 
trances as  a  pro- 
tection against  hostile  ships.  The  mech- 
anism for  winding  and  unwinding  the 
anchor  cables,  for  turning  the  turret  upon 
the  ball-bearings  of  its  anchored  base  and 
for  launching  the  torpedoes  is  controlled 
from  inside  the  turret  and  storage  bat- 
teries supply  power  for  the  airpumps,  and 
for  lighting  the  crew's  quarters.  For 
cases  of  emergency  a  supply  of  compressed 
air  is  stored  in  a  pressure  tank  in  the 
turret.  The  forts  would  be  self-contained 
and  would  carry  sufficient  supplies  to 
enable  them  to  carry  on  between  the 
periodical  visits  of  a  supply  ship. 


^  I'ridrrxjtxl  «ik1  tltKjrntiHi  I 

Two  interesting  picture*  of  "dogs  of  war." 
They  are  used  for  finding  wounded  men 


Italian  War  Dogs  Are  Well  Cared 
For  and  Well  Trained 

DOGS,  at  least  some  dogs,  have  proved 
themselves  so  valuable  for  military 
purposes  during  the  present  war,  that 
they  have  been  added  to  the  equipment  of 
every  army  engaged  in  the  struggle. 

The  main 
purpose  f  o  r 
■which  they 
are  used  is 
the  finding 
of  wounded 
soldiers  after 
an  engage- 
ment or  skir- 
mish in  diffi- 
cult territory-, 
80  that  they 
may  be  car- 
ried to  the 
field  hospitals 
immediately 
behind  the 
lines  without 
delay.    '  The  dogs, 
employed  for'thar 
purpose  are  care- 
fully. ;  trained  'and 
well,  taken'  care  of, 
as.  their  iisefnlnffss 
depends  in  a  .  large 
measure  upon,  their 
good  physical  con- 
dition and  their  wil- 
lingness to  work. 

Various  breeds  of 
dogs  have  been 


tried  by  the  governments  of  the  belliger- 
ent nations,  but  only  a  few  of  them  havo 
been  found  of  value.  The  dogs  shown  in 
the  pictures  are  used  by  the  Italian  army 
in  its  difficult  campaign  in  the  mountains. 
They  are  of  several  different  breeds,  with 
the  St.  Bernard  type  predominating.  St. 
Bernard  dogs  have  been  used  in  relief 
work  in  the  high  Alps  for  centuries  and 
have  proved  themselves  hardy,  efficient 
and  trustworthy  even  when  working  by 
themselves.  The  sagacity  and  courage 
of  the  St.  Bernards  are  wonderful.  They 
seem,  at  times,  almost  human. 


Those  of  us  interested  in  science,  engineering,  invention  form  a  kind  of  guild.  We 
should  help  one  another.  The  editor  of  the  POPULAR  SCIENCE  MONTHLY  is 
willing  to  answer  questions^ 
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Hiding  Sliips  with  Paint 

••  «      .  . 

How  protective  coloring  causes  Frits  much 
waste  of  torpedoes.   It  is  camoiiflafe  at  its  best 


By  Robert 

THE  gun  afloat,  whether  upon  a  naval 
craft  or  an  armed  merchantman, 
drives  the  submarine  to  cover  be- 
neath the  waves  when  it  approaches  its 
prey  close  enough  to  discharge  the  tor- 
pedo. The  U-boat  commander  must, 
therefore,  keep  track  of  his  moving  target. 
At  best,  a  periscope  is  a  poor  substitute 
for  the  naked  eye  or  the  binoeular  vision 
made  possible  by  good  field  glasses.  The 
periscope  is  one-eyed,  and  this  entails  very 
definite  and  unsatisfactory  limitations. 
These  facts  must  l>e  kept  in  mind  in 
order  to  evaluate  the  real  purpose  of  ma- 
rine cam.ouflage. 

Marine  camoullage  differs  radically 
fromcamoutlage  ashore  where  the  charac- 
ter i>f-  the  background  facilitates  conceal* 
ment.  It  is  a  simj^le  thing  to  cloak  a  gun 
with  a  screen  of  foliage  or  to  mottle  it 
with  paint  so  that  its  contours  disappear. 
The  ship  afloat,  except  through  the 
agency  of  a  smoke  screen,  cannot  veil  its 
identity.  Under  certain  conditions  of 
light,  the  vessel  stands  vividly  silhou- 
etted against  the  sky,  and  even  when  the 
atmospheric  contrast  is  not  so  sharp,  the 
ship  can  be  seen  rather  distinctly  though 
painted  a  single  tone  of  gray. 

Atmospheric  gray  and  paint-brush  gray 
are  two  hindamentaUy  different  things  so 
far  as  vision  or  visibility  is  concerned. 
The  latter  is  the  product  principally  of 
black  and  white  pigments,  while  the  at- 
mospheric gray  is 'a  vibratory  effect  re- 
sulting from  the  movement  of  red,  green, 
and  violet  rays  of  light.  The  quality  of 
this  gray  alters  from  hour  to  hour  as  one 
or  the  other  of  these  chromatic  rays  pre- 
dominates, and,  manifestly,  no  single 
J  it];mentarj'  gray  could  accommodate 
itself  to  these  changes.  Finally,  the 
character  of  a  ship  is  indicated  by  her 
body  form  and  her  upper  works — details 
that  are  emphasized  by  high  lights  and 
strongly  contrasting  shadows. 

The  submarine  in  the  barred  zones 
sedES  to  close  In  upon  its  quarry  during 


G.  Skeirett 

the  dusk  of  eariy  morning,  or  the  close  of 

day  or  after  nightfall,  especially  if  the 
moon  helps  to  make  the  enemy  craft 
diso#nible.  The  camoufleur  therefore 
tries  to  reduce  the  visibility  of  voooeh 
during  the  periods  of  dim  or  half  light, 
and,  curiously  enough,  the  more  scien- 
tific o^  these  men  employ  really  vivid 
coloring  for  the  purpose.  They  paint 
their  ships  with  apparently  meaninglesi 
splotches  of  strong  pink,  blue,  and  green. 
The  patches  become  prominent  agreeably 
to  the  predominating  light  ray  at  Hm 
time,  and  serve  to  obliterate  those  famiU 
iar  details  or  forms  for  which  the  ob.server 
looks.  Not  only  that,  but  normally 
shaded  areas  are  purposely  painted  light, 
and  the  visual  effect  is  flat  and  confuriiig» 
There  is  dazzle  and  loss  of  definition  in 
fairly  strong  light,  and,  during  periods  of 
twilight,  atmospheric  vibration  induces  a 
gray  tone  that  is  so  neariy  akin  to  the  sea 
background  that  craft  painted  in  this 
marked  fashion  actually  become  invisible 
at  a  mile ! 

Upon  the  field  of  a  periscope  there  are 
a  number  of  horizontal  lines  as  well  as 
vertical  ones.  The  horizontal  lines  are 
spaced  to  represent  a  prescribed  height  at 
distances  say  of  1,000,  2,000,  or  3,000 
-ykrds,  while  the  vertical  lines  are  spaced 
to  indicate  definite  intervals  at  those 
different  distances  so  as  to  determine  the 
speed  of  a  vessel  passing  across  them* 
TKe  U-boat.  oomih<nder,  in  order  to 
launch  his  torpedo  with  a  fair  chance  of 
hitting  his  target,  must  know  how  far  off 
the  enemy  ship  is,  whether  her  course  is 
bringing  her  closer  or  taking  her  away, 
and  approximately  how  fast  she  is  movhug . 
With  these  factors  fairly  gaged,  the  tor- 
pedo is  pointed  far  enough  ahead  of  the 
target  to  allow  for  its  time  of  flight  and 
the  advance  of  the  enemy  craft. 

The  commander  of  the  submarine  must 
also  be  able  to  measure  the  height  of  his 
quarry  from  her  true  waterline  to  the  top 
of  her  smokestack,  which  is  a  reasonably 
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Mimicry  on  the  High  Seas 


Camouflage  at  Sea 


Th*  first  illustration  shows  how  closely  related  the 
problrtns  of  a  ^ubniarinc  coininandrr  arr  to  tlio!«r  of  a 
duck  hunter.  He  must  estimate  the  speed  and  course 
ai  liis  tarKet  and  shoot  enough  ahead  to  allow  for 
them.  The  centre  picture  shows  the  appearance 
of  a  ship  at  2.000  yard*,  seen  through  the j>cri<cope 
of  a  submarine  under  ideal  conditions.  The  range 
is  determined  by  the  height  of  the  ■inioke<«tack  ab«ive 
the  waterline.  The  two  side  illustrntiuns  are 
rxamples  of  the  way  the  camoufleur  change?  the 
light  and  shade  on  the  hulU,  funnels,  etc.,  of  vesseN, 
thereby  confusing  an  observer  both  as  to  I  he 
length  of  the  ship  and  the  angle  of  her  approach  or 
departure.  The  ordinarily  high  tights  are  tuned 
down,  and  the  naturally  dull  portions  are  thrown 


up  by  painting  them  in  bright  colors.  At  the 
boitom  is  «een  a  complete  camouflaged  boat,  and 
one  that  wa?  painted  by  a  ni;i«tcr-h,ind.  The 
whole  idea  i*  to  give  the  impressinn  of  a  linking 
ship,  and  to  merge  the  >liip  pruper  into  the  h.ick- 
ground.  It  will  W  noticed  that  the  d.irk  yliade<l 
patche-)  on  the  Inill  would  ronvcy.  at  a  tli't.iiKe.  the 
impres-ion  of  a  funnel  and  waterl'igKetl  hull,  while 
the  *ham  "'sea"  merge*  into  the  real  -^ea  and  m.tkos 
it  apiK-ar  that  the  .illi'iied  -teamer  is  in  a  "inking 
condititui.  This  fiartUiilar  instance  is  a  most  in- 
gcnioii"^  one.  .V  more  common  one  is  to  fMint  the 
hull  of  a  smaller  ve-^-^-l  of  radicallv  differi-nt  di» 
mentions  on  the  hull  of  the  Ik<.ii.  or  to  "iMint  ••IT" 
the  stern  and  raise  up  the  aptiarent  waterline. 
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constant  figure  in  the  run  of  commercial 
freighters,  and  may  be  pretty  accurately 
estimated  in  the  cases  of  other  larger 
merchant  ships  or  well-known  types  of 
naval  vessels.  Any  coloring  that  will 
tend  to  obliterate  the  actual  waterline 
or  conceal  or  confuse  the  top  of  a 
steamer's  smokestack  will  deceive  the  ob- 
server in  his  effort  to  determine  the  dis- 
tance or  range  of 
his  target,  and, 
therefore,  throw 
him  out  in  calcu- 
lating how  far 
his  torpedo  must 
travel  in  order  to 
score.  Also,  any 
coloring  that  de- 
stroys the  out- 
lines of  the  ship 
and  makes  it  hard 
to  observe  her 
movement  across 
the  periscope's 
vertical  lines  so 
as  to  estimate  her 
speed,  will  intro- 
duce another  ele- 
/iient  of  error. 

It  has  been  de- 
termined by  care- 
ful investigation 
that  the  eye  tires 
in  the  course  of  a 
minute  or  two 
when  watching  a 
moving  target 
steadily  through 
a  periscope  even 
in  broad  day- 
light; and  the 
eye  so  fatigued  becomes 
erratic  in  judging  both 
range  and  speed.  It  should 
be  evident,  then,  that 
marine  camouflage  as  we 
have  developed  it  in  this 
country  is  calculated  to 
hasten  visual  fatigue  and 
to  so  bewilder  the  U-boat 
commander,  when  he  can 
see  one  of  our  vessels,  that 
his  torpedoes  will  be  likely  to  go  wide  of 
their  mark.  We  may  change  the  old 
adage  "To  err  is  human,  to  forgive 
divine"  to  "To  err  is  human  to  increase 
the  error  is  angelic"  in  this  case. 


An  arrangement  that  makes  sure  of  the  vapor- 
ization of  the  heavier  gasoline  of  these  days 


Indicato* 


Detaile  of  mechanism  for 
actuating  the  valve  from  dash 


Save  Gasoline  With  This  Device  for 
Controlling  Engine  Temperature 

GASOLINE  is  not  what  it  was  five 
years  ago.    It  is  becoming  heavier, 
so  that  it  is  more  and  more  important  to 
control  engine  temperatures  automatic- 
ally.   Otherwise  the  fuel  will  not  be 
properly  vaporized  and  gasoline  will  con- 
  dense  in  the  man- 
ifolds and  cylin- 
ders and  destroy 
the  greasing  prop- 
erties of  the  lu- 
bricating oil. 
The  by-pass 
arrangement 
shown  in  the  ac- 
companying 
sketches   is  a 
simple   way  of 
controlling  the 
temperature. 

Inside  of  the 
radiator   at  the 
rear  is  a  separate 
vertical  pipe. 
This  pipe  enters 
the  lower  radia- 
tor tank  at  the 
bottom.     An  el- 
bow at  the  top 
of  the  pipe  has  a 
plain  shutter 
valve  which  can 
be  opened  or 
closed  so  that  the 
water  returning 
from  the  engine 
can   be  sent  to 
either  the  verti- 
cal pipe  or  to  the  top  tank 
of  the  radiator.  The 
operation  of  the  valve  is 
controlled     by    the  car 
driver  by  means  of  a  rod 
and  two  meshing  gears  so 
that  in  cold  weather  only 
a  portion  of  the  cooling 
water  may  be  sent  through 
the  radiator  or  all  of  it 
through  in  hot  weather 
when  additional  cooling  is  required. 

This  little  improvement  will  add 
greatly  to  the  starting-up  capabilities  of 
the  car,  particularly  in  cold  weather,  as 
the  gasoline  is  always  easily  vaporized. 
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The  Tick  Was  the  First  Insect 
Disease- Carrier  to  be  Cauglit 

ARSENIC  treatment  and  starvation 
,  are  gradually  destroying  the  fever- 
tick  which  has  been  such  a  cattle-pest  in 
the  southern  states. 

The  tick,  however,  has  served  a  useful 
purpose.  When  the  Bureau  of  Animal 
Industry,  of  the  Department  of  Agri- 
culture, discovered  that  this  little  insect 
carried  disease  germs  from  one  animal  to 
another,  it  was  the  first  step  which  led  to 
our  preventive  sanitation,  which  is 
putting  an  end  to  mosquitoes,  house  flies, 
rat-fleas  and  other  disease -carrying 
parasitic  insects. 
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Wrapping  Taffy  by  Machine  at 
the  Summer  Resorts 

HOW  many  times  at  the  beaches  or 
other  summer  resorts  have  you  seen 
girls,  and  even  men,  wrapping  the  famous 
salt  water  taffy,  kisses,  chocolates  and 
other  candies?    But  times  have  changed, 
and  munitions  are  more  important  than 
candies.    Our   manpower   and  woman- 
power   must    be   conserved.    The  me- 
chanical candy  wrapper  shown  in  the  ac- 
companying illustration  offers  one  method 
ot  conserving  our  resources  in  this  direc- 
tion.   It  is  electrically  driven  and  con- 
sists of  a  small  vertical  stand  having  a 
cylindrical  drum  at  its  center,  in  w  hich 
is  placed  a  small  toothed  gear 
device  which  moves  up  and 
down  and  wraps  the  waxed 
paper  around  the  pieces  of 
candy.  At  each  upward 
movement,  the  paper 
is  inserted  between 
two  adjacent  pieces 
ot  candy,  and  on  the 
downward  move- 
mei\t  one  piece  ir 
wrapped  up  and  the 
ends  twisted  as 
shown.  The  attend- 
ant has  only  to  feed 
the  machine,  which 
will  wrap  as  many 
as  one  hundred 
pieces  a  minute.  The 
use  of  the  machine 
also  saves  much  of 
the  handling. 


This  little  machine  wraps  candy  more 
quickly  than  you  can  count  the  output 
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A  unique  memorial  belonging  to  the  Elks. 
It  is  n  great  bronze  book  five  feet  Mgh 

Chicago  Ellcs  Install  a  Bronze 
Memorial  Book 

THE    magnificent  bronze 
memorial  book  shown  in 
the  picture  was  recently  com- 
pleted by  Mr.  Robert  C. 
Lafferty  for  the  Chicago 
Lodge  of  Elks,  No.  4.  It 
ands  five  feet  high  and 
the  fourteen  pages  of  it 
W'iU   give  space  for 
twenty-one  hundred 
names.     The  leaves 
can  be  taken  out  and 
placed  in  a  vault. 

Formerly  the  cus- 
tom  prevailed  of 
erecting  tablets  and 
slabs  to  commemo- 
rate events  and  per- 
sons of  importance. 
This  proved  too 
cumbersome  and  will 
now  be  superseded 
by  the  memorial 
book  shown  in  our 
picture. 
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Dropping  I>eath  from  the  Skies 

The  bomb  dropper  and  his  murderous  winged 
weapons  which  deal  quick  and  ghastly  death 

Bv  Carl  Dienstbach 

Fhotoa  @  KmiAtI  mad  HcriMrt 

HARDLY    had    the  airplane  been    far-seeing  than  military   engineers.  It 
adopted  as  a  military  weapon  some    reckoned  with  moral  effects  in  its  own 
four  years  before  the  outbreak  of    unreasoning  way  rather  than  with  phy- 
the  great  European  war,  when  the  pos-    sical  principles.    Bomb-dropping  has  be- 
sibilities  of  bomb  dropping  began  to  be    come  an  indispensable  mode  of  attack, 
considered.    To  the  general  public  at     The  civilians  of  all  the  warring  powers 
least,  it  seemed  easy  to  wipe  out  a  fort,    protest  against  it  in  vain.    Germans  de- 
to  demolish  a  bridge,  or  to  blow  up  a     nounce  the  "baby  killing"  tactics  of  the 
battleship  by  the  simple  expedient  of    Allied  aviators  as  hotly  as  England  de- 
dropping  on  it  a  hundred  pounds  of  high    nounces  the  German  slaughter  of  defense- 
explosive.    Engineers  knew  better.  Long    leas  woman  and  children.    Whether  or 
before  the  first 
Zeppelin  flew  over 
London,  it  was 
pointed  out  that 
it  was  hard  to  hit 
a   target   on  the 
ground    from  an 
elevated  platform 
moving  at  fifty 
miles  an  hour  and 
more,  because  al- 
lowances had  to 
be     made  for 
deflecting  winds 
for  the  horizontal 
motion  acquired 
by  the  bomb  from 
the  airplane.  To 
hit  a  target  the 
plane's  height 
and   speed  over 
ground  had  to  be 
known  with  almost 
impossible  ac- 
curacy, and  even 
if  known,  an  in- 
finitesimal hesita- 
tion in  releasing  the  bomb  would  spoil  the    remarkable  photogra;«hs  of  French  bombs 
aim.    A  truly  super-human  sense  of  time    which  we  publish  herewith  and  which 
was    demanded.    The    difficulty,    only     have  been  permitted  to  reach  this  coun- 
vastly  exaggerated,  is  the  same  as  that    try  by  a  lenient  censor.' 
which  a  hunter  experiences  in  hitting       The  bombs  pictured  have  been  called 
running  or  flying  game  by  aiming  ahead    "aerial  torpedoes."    They  do  bear  an 
of  the  target.    Whether  the  target  moves    outward  resemblance  to  the  naval  tor- 
swiftly  or  the  gun  and  the  missile  have  a    pedo.    For  all  that,  the  designation  is 
fast  motion  of  their  own,  aiming  ahead    incorrect.       The  internal  construction 
causes  all  the  trouble.  bears  little  resemblance  to  that  of  a  naval 

On  the  whole,  the  public  has  been  more    torpedo.    The  bomb  shown  is  provided 
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Modern  "fletched"  airplane  bomb.  Note 
streamline  form,  size,  and  weight,  as  shown 


not  fortified  places 
are  bombed,  ci\'il- 
iansin  variably  suf- 
fer. A  dozen 
bombs  may  be 
aimed  at  a  muni- 
tions factory. 
One,  perhaps,  finds 
its  mark.  The 
rest  are  scattered 
over  a  residential 
quarter  with  an 
effect  too  ghastly 
to  be  described. 
Aim  at  a  powder 
mill  and  you  hit  a 
hospital. 

.\s  the  w  ar  pro- 
gressed, bombing 
became  more  ac- 
curate, although 
the  misses  still  far 
outnumbered  the 
hits.  The  reason 
for  this  increased 
accuracy  is  re- 
vealed in  the  truly 
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A  wonderful  photograph  takrn  from  a  French  airplane  while  bombing  a  German  factory  in 
Lorraine.    S»ven  bombs  may  be  seen  in  the  air,  all  released  together  by  the  same  machine 


with  tail  planes  to  make  it  fly  straight — 
a  tail  which  has  the  same  effect  on  the 
bomb  as  the  tail  feathers  have  on  an 
arrow.  •  In  addition  there  is  a  "pro- 
peller" to  sensitize  the  percussion  fuse 
during  the  bomb's  fall. 

Particular  attention  is  directed  to  the 
extraordinary  photograph  which  shows 
seven  bombs  flying  through  the  air  after 
having  been  released  nearly  simultane- 
ously.   They  do  not  drop.    They  liter- 


ally rush  through  the  air  like  naval 
torpedoes,  thereby  to  a  certain  extent 
justifying  their  alias.  Released  from  a 
machine  which  is  traveling  at  a  speed  of 
ninety  miles  an  hour,  they  necessarily 
have,  for  a  time,  the  forward  motion  cf 
that  machine  and  actually  travel  hori- 
zontally. Realizing  all  this,  their  de- 
signers gave  them  an  ideal  streamline 
form.  In  the  picture  only  the  lowest 
bombs  have  bcun  to  ti'rn  dcv.T.v.crd 
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visibly  and  to  drop  vertically.  The  up- 
permost one  is  seen  gliding  like  an  air- 
plane itself  in  spite  of  its  great  weight, 
in  spite  of  its  comparatively  small  surface 
and  in  spite  of  the  fact  that  it  has  only  a 
belly  in  place  of  wings.  The  moment 
bombs  drop  from  their  tubes  (one-third  as 
slowly  as  they  are  swept  ahead  by  the 
plane)  they  are  swung  by  momentum  and 
air  pressure  on 
their  tail  planes 
into  a  nearly 
horizontal  po- 
sition. In  that 
position  their 
shape  encoun- 
ters practically 
no  resistance 
from  ahead 
but  a  great  re- 
Bistance  in  the 
direction  of 
gravity,  not 
only  because  in 
trying  to  fall 
they  must 
cleave  the  air 
with  their  big 
broad  sides, 
but  chiefly  be- 
cause in  drop- 
ping they  are 
nowopposedby 
the  inertia  of 
the  air  encoun- 
tered in  falling, 
and,  in  addi- 
tion, the  much 
greater  amount 
of  air  encoun- 
tered in  mov- 
ing ahead.  As 


Slipping  a  bomb  into  an  airplane.  The  tail  is 
being  inserted  smoothly  into  the  discharge  tube 


the  bottles  and  the  long  time  they  took 
in  reaching  the  ground.  It  was  the  ap- 
proximation of  streamline  form  that  de- 
layed the  bottles. 

Bombing  is  like  torpedoing.  Bombs 
have  assumed  the  shape  of  torpedoes 
not  to  prolong  their  fall,  a  thing  in  it- 
self rather  unfavorable,  but  becaiise  the 
lower  winds  have  practically  no  influence 

over  a  torpedo. 
Guided  by  its 
tail,  the  tor- 
pedo-shaped 
bomb  simply 
turns  its  sharp 
nose  against 
the  wind  and 
cleaves  it 
without  deflec- 
tion. 

That  is  why 
bomb-drop- 
ping is  more 
accurate  than 
it  was  at  the 
outbreak  of  the 
war.  More- 
over,bombsare 
dropped  on  the 
shotgun  or 
blunderbuss 
principle.  In 
other  words, 
they  are  re- 
leased a  half  a 
dozen  or  more 
at  a  time.  One 
at  least  will 
find  its  mark. 
By  releasing 
bombs  in  quick 
succession . 


long  as  momentum  continues,  falling  is 
greatly  retarded,  and,  with  practically  no 
head  resistance,  it  is  bound  to  continue 
indefinitely.  But  as  soon  as  actual  falling 
begins,  the  head  dips  a  little,  aided  by  the 
tail  planes.  In  this  position  the  fall  itself 
will  preserve  and  increase  the  horizontal 
speed,  just  as  in  coa.sting  down  hill  in  a 
sleigh.  If  the  total  surface  of  a  correctly 
designed  bomb  were  not  so  extremely 
small  in  proportion  to  its  weight,  it 
would  seemingly  never  reach  the  ground. 

Balloonists  sometimes  threw  empty 
bottles  from  their  baskets.  They  mar- 
velled at  the  crazy  antics  performed  by 


errors  in  judging  altitude  and  speed  are 
readily  corrected,  because  the  bombs 
scatter  principally  along  a  line  parallel 
with  the  path  of  the  machine. 

Are  You  Afraid  to  Look  at  Yourself 
in  a  Mirror? 

Dr.  Martiri  has  recently  found  that 
certain  patients  are  afraid  of  mirrors, 
— a  result  of  watching  the  change  in 
appearance  as  emaciation  progresses. 
When  a  dyspeptic  is  cured  his  horror  of 
looking  in  a  mirror  persists.  This  is 
called  cattotrophobia. 


Digitized  by  Google 


Popular  Science  Monthly 


521 


A  Bazooka  Is  a  Musical 
Wimwam 


THINGS  are  not  what 
they  seem.  This  ob- 
servation of  Longfellow's  is 
borne  out  by  the  mysteri- 
ous looking  instrument  in 
the  hands  of  the  soldier 
boy  in  our  picture.  It 
may  look  to  you  like  a 
cross  between  a  plumber's 
sign  and  an  opium  pipe  or 
almost  an>'i:hing  else,  but 
it  isn't.  You  will  learn 
the  truth  the  next  time 
you  visit  a  cantonment. 
You  will  learn  that  this 
queer-looking  object  is  a 
musical  instrument  christ- 
ened the  **  Bazooka."  How 
does  it  sound?  Just  as  it 
looks.  If  you  know  any- 
thing about  plumbing  or 
steam-fitting  you  will  at 
least  admire  the  bazooka  as  a  good  piece 
of  pipe-fitting.  The  rookies  are  exceed- 
ingly proud  of  this  weird  noise-producer. 

Even  in  Turning  a  Corner  the  Brakes 
on  the  Rear  Wheel  Take  Hold 

r'  you  have  miraculously  escaped  m- 
jury  in  a  skidding  automobiit  «jn  a 
slippery  pavement, 
you  can  readily  un- 
derstand why  the  rear 
wheels  of  a  motor 
truck  semi-trailer 
should  have  been  pro- 
vided long  ago  with 
some  form  of  brakes 
controlled  from  t  he 
driver's  seat.   In  tact 


Yankee  Doodle  came  to 
X.ov,i\  playing  the  Bazooka 


it  is  quite  as  necessary  to 
have  brakes  on  the  rear 
wheels  of  a  semi-trailer 
as  on  an  automobile,  for 
the  reason  that  the  great- 
est portion  of  the  trailer 
load  is  generally  carried 
on  the  rear  wheels.  This 
causes  them  to  swerve 
around  very  easily  when 
the  brakes  are  applied  to 
the  driving  wheels  of  the 
tractor. 

One  of  the  greatest  dif- 
ficulties in  the  develop- 
ment of  such  brakes  has 
been  the  weaving  and 
twisting  strains  set  up  be- 
tween the  tractor  and  the 
trailer  and  the  necessity 
of  making  the  brakes  hold 
when  the  trailer  swings 
around  at  an  angle  to  the 
tractor  centerline  as  in 
turning  corners. 
This  difficulty  has  been  overcome  in 
the  new  type  of  brakes,  shown  in  the  ac- 
companying illustrations,  by  mounting 
the  front  end  of  the  brake  rod  in  a  uni- 
versal joint  at  the  center  of  the  fifth- 
wheel,  which  supports  the  front  end  of 
the  trailer  body  on  the  tractor  platform. 
As  a  result,  the  brakes,  which  are  of  the 
conventional  motor-truck  type,  are  always 
operative,  whether  the 
trailer  is  moving  up  and 
down,  as  when  running 
over  rough  roads,  or 
when  turned,  as  in 
rounding  corners.  The 
brakes  are  set  and  re- 
leased by  an  ordinary 
brake-handle  operated 
from  the  driver's  cab. 


1^ 


The  lUustxdDon  shows  regular  motor-truck  brakes  applied  to  a  semi  trailer  and 
operated  chrougti  a  universal  joint  so  that  they  may  be  used  on  cometfr  and  turns 
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Simple  Inventions  to  Make 
Housekeeping  Easy 


Curbs,  stairs  and  other  obstructions  that 
usually  jolt  the  baby  badly  tr?  all 
smoothed  out  by  this  new  glide  ^'^-cart 


Bath  spray  hose 
kinked  on  nail 
and  new  hanger 
that  prevents  it 


A  stout  wire  clip 
to  prevent  a  key 
turning  in  the 
lock  of  a  door 


..['  rvj  Clip 


A  cabinet  dumb-waiter 
that  rises  with  the  pres- 
sure of  the  foot  on  the  floori 


An  extension  clothcs- 
that  holds  the  line  at 
heiiiht  that  may  be  d< 


A  gas  tip  frame 
to  hold  a  square 
cup  over  a  gas 
jet   for  heating 


•4 


A  convenient  tea  outfit  in  a 
small  case  for  the  traveler 


An  extra  opening  in 
the  tea -kettle  top 
to  pour  water  into, 
preventing  the 
scalding  of  a  hand 


A  slip-on  tabic  top 
cover  whicli  is  used 
by  movers  to  pre- 
vent scratching  a 
finished  sar- 
in the  han- 
Slrings  are 
run  through  a  hem 
at  the  edge  which 
draws  the  edges  to- 
gether when  it  is  in 
place  on   the  top 


finely 

face 

dling. 
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King  Weather  Rules  the  War 

In  spite  of  all  improvements  in  military 
art,  the  elements  are  absolutely  supreme 


f    IT  V  111  l> 

Lying  down  on  the  job.  He 
believes  "too  much  is  enough" 


LAST  October  a  fleet 
of  thirteen  Zeppe- 
^  lins  left  Germany 
for  an  air  raid  over 
England.  These  huge 
and  relatively  slow  craft 
are  at  the  mercy  of  the 
winds  to  a  much  greater 
degree  than  the  small, 
swift  airplanes,  and  their 
sailings  are  nearly  al- 
ways timed  by  the  mete- 
orological conditions 
present  and  prospective. 
Germany  has  able 
weather  forecasters,  but  they  are  ham- 
pered in  their  work  by  the  fact  that  the 
war  has  cut  off  their  reports  from  western 
Europe  ^nd  the  Atlantic — the  regions 
from  which  come  storms  and  weather 
changes.  Apparently  there  was  a  serious 
miscalculation  in  connection  with  the 
raid  of  Oct.  19  20,  for  when  the  airships 
turned  homeward  they  had  to  face  strong 
northeast  winds,  while  dense  fogs  below 
blotted  out  the  landmarks.  At  least  four 
of  them  drifted  far  out  of  their  route  and 
were  brought  down  in  France;  one,  the 
L-49,  intact.  A  fifth  is  believed  to  have 
foundered  in  the  Mediterranean,  The 
crew  of  the  L-49  suffered  severely  with 
the  cold,  the  thermometer  falling  to  36 
degrees  below  zero  when  they  were  at  the 
greatest  altitude.  One  man's  hand  was 
so  badly  frozen  that  it  had  to  be  ampu- 
tated.   So  much  for  weather. 

In  the  air,  on  land  and  on  sea,  the 
weather  is  playing  a  capital  role  in  the 
present  world  conflict.  Always  a  prom- 
inent factor  in  warfare  and  often  a  decisive 
one,  it  has  assumed  greater  importance 
than  ever  before,  on  account  of  the  addi- 
tion of  aircraft  to  the  world's  armaments; 
the  use  of  asphyxiating  gases,  borne  by 
the  winds;  the  effects  of  extreme  heat 
and  cold  upon  the  operation  of  internal- 
combustion  motors;  the  relation  of  rain- 
fall and  the  freezing  of  the  soil  to  the  con- 
struction and  maintenance  of  a  vast 
system  of  trenches;  and,  indeed,  in  a  host 
of  ways  that  entered  hardly,  if  at  all,  into 


the  calculations  of  military  experts  a  few 
short  years  ago. 

"Mud  Is  the  Greatest  Enemy  of  the 
British  Army" 

Beginning  with  its  predominant  in- 
fluence upon  the  crops,  and  hence  upon 
the  food  supply  of  the  warring  na- 
tions, one  could  fill  pages  with  an  enu- 
meration of  the  effects  exercised  by  the 
weather  upon  the  progress  of  the  struggle. 
The  newspaper  reports  from  the  battle 
zones  abound  with  such  episodes  as  the 
hampering  of  operations  by  heavy  rain, 
the  obstacles  or  advantages  offered  by 
fog,  the  miseries  inflicted  upon  troops  by 
heat  and  cold,  the  freezing  and  thawing 
of  rivers  and  marshes,  the  ice  blockades  of 
northern  harbors,  the  obstruction  of 
mountain  roads  with  snow,  and  the  at- 
mospheric vicissitudes  experienced  by 
aviators. 

Veterans  of  the  American  Civil  War. 
who  thought  they  knew  something  about 
mud,  must  now  take  lessons  on  the  sub- 
ject from  the  men  who  are  fighting  in 
western  Europe.  "Mud,"  says  Lieut. 
G.  B.  Mackie,  "is  the  greatest  enemy  the 
British  army  has  had  to  face  in  Fraace. 
and  the  only  one  it  feared."  The  mud  of 
northern  France  and  Flanders  will  spatter 
the  pages  of  every  history  of  the  w^ar.  In 
the  vivid  world  pictures  of  Henri  Bar- 
busse,  mud  is  the  thing  that  makes  the 
most  durable  impression.  Nobody  who 
has  read  "Le  Feu"  can  ever  forget  one 
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nigbt  of  drenching  misery  and  the  follow- 
ing dawn,  when  the  place  where  the 
trenches  had  heen  was  turned  into  a  sea 
of  mud,  with  the  sentries  mired,  engulfed 
and  drowned  at  their  posts. 

History  is  repeating  itself,  but  on  a 
vastly  enlarged  scale.  General  January 
and  General  February  have  fought  for 
Russia  against  Germany,  just  as  they  once 
fought  against  Napoleon.  Taking  into 
account  its  effects  upon  the  civil  popula- 
tions, cold  weather  has  caused  more  suffer- 
ing and  loss  of  life  in  the  present  war  than 
in  a  dozen  previous  wars.  In  the  Meso- 
potamian  campaign  the  British  forces 
suffered  terribly  with  the  heat.  Marches 
were  made  when  the  thermometer  stood 
at  110  degrees  and  over.  "We  cannot 
carry  enough  water,"  wrote  an  officer  of 
the  Royal  Field  Artillery,  "and  one's 
tongue  soon  swells  when  the  sun  is  up." 
The  temperature  in  the  hospital  tents 
was  reported  as  130  degrees.  Imagine 
the  joy  (?)  with  which  these  same 
soldiers  received  from  home  a  consignment 
of  "bullet-proof"  vests,  consisting  of 
several  inches  thickness  of  a  heavily 
woven  woolly  material! 

They  Licked  the  Moisture  on  Water 
Bags— It  Was  So  Hot 

Ignorance  of  climatic  conditions  has 


been  responsible  for  many  serious  blun- 
ders during  the  war.  The  failure  of  the 
British  campaign  at  the  Dardanelles  was 
partly  due  to  the  fact  that  the  extreme 
dryness  of  the  country  was  not  realized 
and  totally  inadequate  provision  was 
made  for  water  supply.  Water  had  to  be 
transported  long  distances  on  mule-back. 
When  the  mules  carrying  the  water-bags 
reached  the  troops  "the  men  would  rush 
up  to  them  in  crowds  just  to  lick  the  mois- 
ture that  e.xuded  through  the  canvas." 
In  the  hottest  weather  of  August  the  sol- 
diers were  reduced  to  a  pint  of  water  a 
day.  Eventually  an  immense  reservoir, 
with  distributing  pipes,  was  built  in  the 
Anzac  region.  In  the  same  region  during 
the  following  winter,  troops  from  northern 
Australia,  who  had  never  before  seen  a 
snowstorm,  were  treated  to  severe  bliz- 
zards, which  caused  much  suffering  and 
illness,  as  neither  clothing  nor  shelter 
were  appropriate  for  such  weather. 

Similar  blunders  have  occurred  in  every 
war.  The  horrors  of  Napoleon's  retreat 
from  Moscow  furnish  a  monumental 
example  of  what  results  from  ignoring 
climate.  In  the  year  1719,  a*  Swedish 
army  under  General  Arnfeldt  was  almost 
annihilated  by  cold  weather  on  the  mour- 
tainous  frontier  of  Norway  and  Sw*='^  =»' 
Heavy  rainfall  and  resulting  fi-r-.v-f  ltd 


ffVltitwml  and  rDdrrwtMXi 

Mud,  mud.  mud  I  Rivers  of  it — seas  of  it.  The  horses  are  up  to  their  middles  and  a  truck 
lies  mired  up  ahead.    Yet  shells  reach  guns  and  the  Allied  advance  is  as  relentless  as  Fate 
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to  the  total  destruction  of  three  Roman 
legions,  under  Varus,  in  A.D.  9. 

A  Froeen  Fleet  Captured  by 

Cavalry 

Weather  and  climate  are  so  important 
in  warfare  that  a  commander  should  al- 
ways be  prepared  to  guard  against  their 
adverse  influences  and  to  take  advantage 
of  those  that  are  favorable.  The  mere 
effect  of  the  weather  upon  the  spirits  of 
tbe  troops  may  be  a  faetor  of  success  or 
failure.  The  character  of  an  extensive 
"terrain"  is  sometimes  completely  changed 
in  a  few  hours  by  the  weather.  Thus, 
impassable  lakes  and  swamps  may  be 
turned  into  firm  ice  overnight — or  nee 
versa.  One  of  the  most  picturesque  epi- 
sodes in  military  history  was  the  capture 
of  a  fleet  of  Dutch  men-of-war  by  French 
cavalry  in  the  year  1795.  The  vessels 
were  flOM  into  the  Zuyder  Zee.  A  force 
of  hussars  under  Gen.  Devoynter,  having 
wrapped  their  horses'  hoofs  in  tow,  cros.sed 
the  iee  and 
forced  the 
whole  fleet 
to  surrender. 
During  the 
Russo-Jap- 
anese war 
Russians 
made  good 
use  of  a 
temporary 
tramway 
constructed 
over  the  ice 
of  Lake 
Baikal. 

In  view 
of  all  these 
facts  it  is 
reallv  amaz- 


Russia  in  the  Crimea,  and  sank  the 
French  warship  Henri  IV,  lying  off  Se- 
bastopoi.    The  famous  French  astrono- 
mer Le  Venrier  made  a  careful  study  of 
this  storm.    By  collecting  the  weather 
records  kept  in  various  parts  of  Europe 
he  was  able  to  trace  its  course — to  show 
how  it  had  swept  in  from  the  Atlantic  and 
moved  at  a  deliberate  pace  across  the 
continent.    He  reached  the  conclusion 
that,  by  means  of  telegraphic  reports,  it 
would  have  been  an  easy  matter  to  keep 
tab  on  the  storm's  progress  and  to  give 
timely  warning  of  its  approach  to  the 
tleet  and  the  army.    This  was  the  germ 
of  the  idea  now  embodied  in  the  tele- 
graphic weather  services  maintained  by 
all  civilized  countries.    Le  Verrier  sub- 
mitted his  plans  to  Napoleon  III.,  and 
they  were  soon  put  in  operation.  Uence 
the  Crimean  storm  of  1854  is  a  landmark 
in  the  history  of  practical  meteorology, 
and  weather  forecasting  received  its  first 
great  impetus  from  the  exigencies  of  war. 


Making  a 
Soldier  of 
the  Weather 
Mm 


Sometunes  it  is  «iow.  Still  more  trouble.  This  rail- 
road picture  was  taken  on  tiie  West  •  Galician  front 


ing  that  military  authorities  have  been  so 
slow  in  recognizing  the  strategic  and 
tactical  value  of  weather  sdence  and  the 
art  of  weather  prediction.  The  present 
war  is  the  first  one  in  which  meteorology 
has  been  called  upon  to  play  any  partic- 
ularly definite  part. 

There  is  an  interesting  historical  con- 
nection between  weather  forecasting  and 
the  art  of  warfare. 

In  the  month  of  November,  1854,  a 
tremendous  gale  shattered  the  camp 
of  tbe  Allied  armies  fighting  against 


To-day 
meteorol- 
ogists are 
paying  their 
debt  to 
Mars.  At 
the  very  be- 
ginning  of 
the  present 
struggle  the 
German 
army  put 
into  the  field 
a  well  organ- 
ised weather 
service.  Practiced  forecasters  were  at- 
tached to  headquarters;  posts  for  making 
weather  observations  were  established  on 
automobiles;  kites  and  balloons  were 
sent  up  to  test  the  air  currents  for  the 
information  of  aviators  and  the  artillery. 
In  Belgium  the  Germans  promptly  took 
possession  of  the  Royal  Observatory* 
near  Brussels,  and  made  it  a  center  for 
their  meteorological  organization.  Be- 
fore the  war  a  German  observatory  had 
been  established  in  far-away  Spitsbergen, 
at  the  suggestion  of  Count  Zeppelin,  and 
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O  lai.  Film  Her*. 

In  one  awful  hole !  He  didn't  sec  it  at  all.  He  just  put  his  foot  down  and  squish  !-  he  walked 
on  nothing.    It  is  quite  impossible  to  tell  when  the  ground  will  give  way  and  a  horse  vanish 


the  reports  from  this  institution  proved 
extremely  valuable  to  the  Kaiser's  fore- 
casters, until  the  British  government  dis- 
covered the  fact  and  sent  a  man-of-war 
to  put  this  Arctic  outpost  out  of  business. 

It  is  humiliating  to  confess  that  the 
Entente  countries  were  much  slower  in 
mobilizing  their  weather  men,  but  they 
are  now  making  up  for  lost  time,  and  all 
of  them    have   efficient   military  me- 
teorological services,  supplementing  the 
weather  bureaus  of  peace  times.    In  the 
British  Army  there  are  meteorological 
units  attached  to  the  Royal  Engineers. 
The  Italians  have  established  a  dense 
network  of  weather  stations  along  their 
battle  front.    Our  own  army  has  a  strong 
meteorological  section,  under  the  Signal 
Corps,  officered  by  e.xperts  of  the  United 
States  Weather  Bureau. 

For  such  undertakings  there  is  only  one 
precedent,  and  it  is  pleasant  to  record 
that  the  United  States  Government  was 
the  pioneer.  During  the  Spanish-Amer- 
ican War  our  Weather  Bureau  established 
a  chain  of  observation  stations  around  the 
Caribbean  Sea,  cabled  reports  from  which 
were  the  means  of  protecting  the  Ameri- 
can fleet  from  unpleasant  surprises  in  the 
shape  of  West  India  hurricanes. 

However,  all  the  weather  forecasters  in 
the  world  will  not  be  able  to  nullify  the 
consequences  of  cutting  the  Belgian  dykes, 
and  so  there  will  probably  be  mud,  and 
mud,  and  mud,  to  the  end  of  the  war — 
and,  likely  enough,  after  that  \  So  let  the 
final  word  of  this  muddy  article  be — MUD ! 


\  Salesman  W^ho  Talks  to  Himself 
Instead  of  to  You 

YOUR  money  back,  ladies,  if  this 
furniture  polish  is  not  exactly  as  I 
claim  it  to  be. 

"That's  what  I  said— your  money 
cheerfully  refunded  if  you  fail  to  find  this 
polish  the  greatest  labor-saving — " 

"Look  here,  mister  you  sold  me  a  bot- 
tle of  that  polish  last  week  and  I  am  not 
at  all  pleased  with  it." 

"Did  you  purchase  your  bottle  from  me, 
madam?" 

"You  know  you  sold  it  to  me    why — " 
"Oh    yes!    Irecallitnow — How — " 
Every  shopper  in  the  immediate  vicin- 
ity is  by  this  time  attracted  to  the  scene 
by  the  controversy. 

"Did  you  follow  the  directions  care- 
fully, lady?" 

"I  didn't  read  the  directions." 
"Well — how  can  you  expect  results — " 
"Yes.    I  admit  I  may  have  used  the 
polish  the  wrong  way.    Do  you  mind 
showing  me  how  you  " 

"Certainly  to  be  sure— no  trouble  at 
all." 

With  a  few  rapid  applications  of  the 
polish,  the  demonstrator  converts  the 
surface  of  a  badly  stained  piece  of  ma- 
hogany into  a  bright,  glossy,  object. 

During  the  entire  performance  no  one 
succeeded  in  locating  the  sweet-voiced 
complainant.  The  fact  is  both  voices 
came  from  the  demonstrator  who  is  a 
ventriloquist. 
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A  captive  sausage  balloon  is  provided  with  auxiliary  air-bags  which  serve  to  steady  the 
balloon.    In  the  latest  form  these  give  the  structure  the  appearance  of  a  huge  elephant 

Now  Appears  the  Elephant  of  the  Air 

The  reason  for  the  queer  shapes  of  captive  balloons 


GUY  FAW'KES'  Day  in  England  is 
a  holiday  which  remotely  resem- 
bles our  Fourth  of  July — a  day 
celebrated  to  mark  the  thwarting  of  a 
conspiracy.  It  was  the  custom  to  send 
up  on  Guy  Fawkes'  Day  balloons  which 
were  effigies  of  the  conspirators.  There 
were  also  balloons,  sent  up  at  county  fairs, 
shaped  like  pigs  and  cows. 

And  now  comes  the  French  army  with 
its  elephant  balloon,  which  is  not  inven- 
ted for  edification,  but  an  earnest  effort 
to  improve  the  observation  balloon. 


It  was  the  Germans  who  invented  the 
"sausage"  captive  balloon  which  is  raised 
by  the  wind  after  the  fashion  of  a  kite. 
Some  countries  adopted  the  sausage  bal- 
loon and  even  bought  the  German  manu- 
factured product.  Others,  like  France 
and  Great  Britain,  obstinately  clung  to 
the  obsolete  spherical  balloon.  Then 
came  the  Great  War  and  prejudice  was 
blown  away.  The  sausage  was  imitated 
at  once. 

A  sausage  balloon  needs  various  ap- 
pendages to  catch  the  air  and  to  steady*  iu 
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Using  Minstrels  to  Sell  Automobiles 

This  is  where  the  oldtime  patent  medi- 
cine quack  is  completely  outquacked 


m  E  ^  J 


Top  picture  shows 
the  stage  all  set  for 
the  show  to  com- 
mence to  draw  crowd 

YOUR  grandfather 
probably  remem- 
bera  the  travel- 
ing patent-medicine  "doctor"  and  hia  con- 
cert wagon.  The  "doctor"  and  his  artists 
would  locate  themselves  at  some  strategic 
point  and  after  a  few  songs  and  perhaps  a 
buck-and-wing  dance,  would  draw  a  crowd 
of  several  hundred  people  to  view  the  free 
show.  A  \ivid  burst  of  oratory,  a  glow- 
ing picture  of  what  Ox-heart  Pills 
would  accomplish,  a  scramble  to  buy  the 
precious  medicine  and  the  doctor  would 
move  on.  He  combined  some  of  the 
delights  of  Coney  Island  with  those  of 
the  modem  corner  drug  store. 

Although  the  traveling  patent-medicine 
doctor  has  almost  passed  away,  his 
principles  have  recently  been  applied 
by  an  enterprising  automobile  dealer  in 
the  Middle  West  to  sell  a  particular 
high-priced  car  with  a  silent  type  of 
engine  to  small  dealers  in  rural  towns. 
He  fitted  one  of  the  cars  he  sold  with  a 
body  in  which  he  stowed  a  piano  as  shown 


The  lower  picture 
shows  the  automo- 
bile with  stage  folded 
up   ready   for  road 

in  one  of  the  accom- 
panying illustrations. 
~  The  entire  side  swings 

down  as  a  platform  on  which  the  singer 
shrieks  "Orer  the-e-re.  Over  ihe-e-re!"  And 
now  a  demonstrator  takes  the  place 
of  the  singer.  He  is  not  so  seductive 
as  he  is  forceful  and  convincing.  Listen 
to  him: 

"Ladies  and  Gentlemen!  You  have 
heard  the  singer  and  you  have  heard  the 
piano.  Not  a  word  escaped  you.  And 
yet  all  the  while  the  engine  of  this  car 
was  running.  There  was  no  rattling  of 
valve-tappets.  There  was  no  roaring  ex- 
haust. There  was  no  jingling  of  loose  parts. 
That's  the  chief  merit  of  this  car — silence. 
It  has  an  engine  which  is  as  noiseless  as  a 
cat  and  as  powerful  as  fifty  horses.  Step 
up  and  get  a  catalogue." 

One  hundred  and  twenty-five  cars  were 
sold  on  one  concert  tour  alone,  and  others 
were  disposed  of  later  through  small- 
town dealers  whose  custom  was  secured 
as  a  result  of  the  trip. 
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Our  Annual  Coal  Drama 


Each  winter  we  have  a  coal  shortage. 
What  causes  the  trouble?  Can  we  cure  it? 


By  Lloyd  E.  Darling 


In  the  March  number  Popular  Science 
Monthly  discussed  the  taking  over  of  the 
railroads  by  the  Government,  and  the  prob« 
able  effect  of  the  action  on  the  coa]  situation. 
This  article  deals  particularly  with  the  coal 
shortage  itself,  its  causes  and  effects, — Editor 


Actors  in  Our  Annual  Coal  Drama — 
Part  I. 

Those  nro  the  actors  wlio  ko  acr<)ss  our  statii? 
racli  winter.  Many  I'lKiircs  ynu  will  doubtlessly 
recoKiiize.  iii  the  torruT  lh<?  sturdy  miiirr 
Roeth  t«  work.  N)mftimrH  lie  comes  back 
inrurcd.  I.ikewi^-  Ho  the  ttiany  trainmen  and 
olliers  who  have  to  do  witli  the  carryinR  of  the 
coal  tn  the  consumer.  They  have  lieen  cs[)ecia1- 
ly  battfffd  U)i  this  winter.  Tliese  arc  typeficd 
by  the  lower  tiKiire.  In  the  center,  the  coal 
o|K-i.itor  himself.  lie  may  be  plump  and 
pio-^iKTousasHliown,  or  wan  and  lean.  ite[H-ndinK 
on  how  hiisincss  r<k-<.  Beside  liim  is  one  of  hia 
trusty  hiisines-i-HL-ttef?*.  -Xnd  l)eyon<l  them  are 
our  railri  iad*.  hura.osed.  and  upset  by  such  devils 
u<  conRestioii.  cjt-shortaije  and  freeiinx  weather 


WE'VE  had  a  coal  shorfage  this 
winter — a  severe  coal  shortage. 
Railroads  have  been  tied  up, 
people  have  suffered,  legal  holidays  have 
been  declared,  troubles  of  all  kinds  have 
developed.  Certainly  all  our  troubles  are 
not  due  to  the  war  alone.  We  have  had 
coal  shortages  before,  and  no  wars  to 
bother  us. 

How  do  we  get  ourselves  into  such  a 
predicament  every  winter?  Who  or 
what  is  to  blame?    Is  there  a  way  out? 

On  the  opposite  page  we  present  a 
diagram  recently  prepared  by  Chester  C. 
Gilbert,  Curator  of  Mineral  Technology, 
United  States  National  Museum.  It 
indicates  comparative  coal  supplies  of  all 
regions  in  the  world.  This  diagram 
demonstrates  one  point:   No  matter  how 


many  "coal-shortages"  we  have  now,  or 
will  have  in  the  future,  they  are  not  and 
cannot  be  due  to  a  lack  of  coal  in  the 
ground. 

Geologists  estimate  that  the  Nation 
has  between  four  and  five  trillion  tons  of 
coal  within  its  boundaries  yet  unmined. 
What  then  is  the  reason  it  is  so  hard  to 
get  coal  into  a  man's  bins?  Diamonds 
have  hardly  been  more  "scarce"  than  has 
coal.       -  -  .    , . 

The  map  on  page  535  is  interesting.  It 
shows  the  hard  and  the  soft-coal  areas 
of  this  country.  If  you  are  a  householder, 
what  kind  of  coal  was  it  you  used  this 
winter?  Was  it  hard  coal;  or  Pocahontas, 
perhaps?  If  hard  coal,  look  where  it  had 
to  come  from!  Way  up  in  eastern 
Pennsylvania.     If  Pocahontas,  it  was 
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milled  in  the  West  Virginia  region.  If 
you  live  in  Nebraska,  or  North  Dakota, 
or  still  farther  away,  this  map  brings 
home   to  you 
the  long  dis- 
tance that  coal 
had  to  come. 

If  you  are  a 
manufacturer, 
how  many  hun- 
dred miles  has 
your  coal  trav- 
eled this  \nin- 
ter?  Manufac- 
turers around 
Chicago  de- 
mand coal  from 
southern  Illi- 
nois and  from 
West  Virginia. 
Closer  at  hand 
b  a  plentiful 
supply.  Like- 
wise Iowa  will  not  have  Iowa  coal,  if  it 
can  help  it.    Those  in  the  mountain  re- 
gions of  the  West  are  none  too  well  satis- 
fied with  their  own  supply.   In  the  East, 
they're  such  connoisseurs  that  only  the 
choicest  fuel    beds  are  touched.  The 
railroads  are  cluttered  with  the  cross- 
ing and  recrossing  of  coal  trains  from  all 
these  conflicting  sources  of  supply.  Smith 
wants  coal  from  Jones'  region;  Jones 
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Comparative  coal  supplies  of  all  regions  in  the  world. 
Nick  in  the  small  cube  shows  hard  coal  we've  used. 
Soft  coal   cube  has  hardly  been   scratched  yet 


must  have  it  from  Smith's.    Woe  results. 

Transportation  Causes  Trouble 

Our  annual 
"coal  shortage" 
is  not  a  coal 
shortage;  it's  a 
transportation 
difficulty.  And 
bound  up  with 
this,   are  our 
archaic  meth- 
ods of  using 
coal.   To  avoid 
smoke  and 
sooty  flues  and 
poor  steaming 
effects,  a  large 
share   of  our 
boilers  and 
furnaces  will 
take  only 
comparatively 
Even  then  they 
or    five  per 
coal's  actual 
thieves  work- 
to  comb  the 
coals. 


good  grades  of  coal, 
get    only    about  four 
cent,    or    less    of  the 
energy.    To  keep  these 
ing  at  all,  owners  have 
country    for    reasonably  good 


It's  their  extremity  that  is  one  big 
factor  in  our  coal  difficulties.  Many 
owners  think  their  present  plants  effici- 
ent.   They  can  well  think  again.    If  a 


Actors  in  Our  Annual  Coal  E>rama — Part  II. 

Here  the  »etne  thiftcth.  No  longer  are  we  concerned  wnth 
the  producinc  end  of  the  business.  Above  sundry  com- 
itiiMinn  men.  wholcaalers  and  brokers  lock  arms.  To  the 
ritht  k  the  establiahment  of  the  local  dealer.  In  Ihr  lower 
ODTDcr  Kandeth  he.  himself.  And  below — below — is  a 
ocftain  sentleaaan  with  hla  pockets  orripped.  Hin  knees  are 
bent,  sod  bU  toes  turned  far.  far  inward.  He  is  the  uUi< 
)-oura«lf.   You  recognize  him,  do  >'oii  not? 
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^-*ent  Over  Niagara 


,  •    .iv       »  •.•fi-ii'liT  in  Wicte 
.. .«  1  •«Nxl^>in(  tUf.iin  like  this 
»    «  .1;   j«'i''«'nl  w  ist  inn 
^\,...  V»  ^^•aul^  JVlSjiCJi  UHsecn 


A  Mighty  Power 

Vyiiilc  We've  Ix-cn  tiuildlpd  around  feebly-responsive  radiators  this 
wiiiiiT.  while  we  have  been  enduring  coal  holiday's  and  other 
tmkrshtft  remedies,  we've  hefn  allowinK  the  equivalent  of  at 
Iciist  ten  tonn  of  ctial  a  second  tb  go  over  one  waterfall,  NLafara. 
How  it  miicht  Itiok  if  it  actually  were  coal,  is  sliown  above.  Oh, 
Cedrick,  if  that  only  went  in  a  tnan't  bins  I     Farewell  coal  famine! 


Us'kV  ^>.i-v  v^i  tHo  plant  owners  were 
..'hX>;i  ^''^^  ^^«'  newer  apparatus  that 
^x%»  N.  ;NSvvf  truilos  of  coal  efficiently 
^\-v  'tv  '«».^v.r\t»  v»l"  coal  troubles  would 
xiix^.»;sNAr  A*,  xvuv.  Many  of  the  manufac- 
u>T>s>  xv«:a  *urt  out  with  a  train  of 
«\»Mv*r  iruok*  »v>n^o  morning,  head  for  a 


mine  in  their  own  county,  and  get  all  the 
coal  they  wanted,  and  often  not  such  bad 
coal  at  that.  The  railroads  and  all  their 
troubles  would  count  for  nothing  at  all. 
A  man  would  be  his  own  supply  and  de- 
mand. When  gas  and  coke-making 
plants  become  more  general,  these  things 
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What  One  Railroad  Has  Done 


Cicctri'ied  5?ct'.,"^ 


St*  LLVtL 


4000  ft 

30O0  - 

—  2000 

-  1000  V 


One  of  the  powerhouses  far  up 
among    the   Montana  Rockies 


By  electrically 
operating  but 
440  miles  of 
railway,  the 
C.  M.  &  St.  P. 
has  effected 
enormous  sav- 
ings in  coal. 
What  it  meana 
is  shown  in  the 
diagrams  below 


The  figures  are  for  one 
year's  operation.  We 
need  coal  in  war  zones 

badly.  This  railroad's 
savings    have  helped 


Train  driven  by  the  energy  of 
the  restless  mountain  streams 


jirrj\ry^  -  ^  ^      Y  FRAN 


Coal  saved  would  send 
a  destroyer  on  2,368 
around  Britain 


Or,  it  would  furnish  power 
for  sending  90  transports 
once  to  France  with  soldiers 


Forty-five  destroyers  could 
he  kept  steaming  around  the 
British  Isles  an  entire  year 


Eltrtrification  did  a- 
"•y  with  126  engines 


1,756  tank  cars  would  have  had  to 
carry  fuel  if  steam  had  been  used 


5,000  coal  cars  can 
now    serve  elsewhere 


'•'ill  come  to  pass.  So  also  will  they  when 
the  powdered  coal  method  of  burning  is 
more  generally  utilized.  Both  systems 
can  do  wonders  in  the  way  of  getting  the 
?ood  out  of  poor  grades  of  coal. 

Inseparably  connected  wjth  our  present 
railway  muddle,  and  the  fact  that  archaic 
raetbodg  of  distributing  and  using  coals 
"lake  more  demands  on  transportation 
facilities  than  any  system  should,  are  the 
peculiar   conditions   in   the  producing 
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areas.  There  are  lean  years,  and  there 
are  fat  years.  There  are  big  operators  and 
there  are  little  operators.  Some  are  lo- 
cated close  to  trunkline  railroads  and 
centers  of  consumption,  others  are  at  the 
far  end  of  crooked,  hill-dodging,  weed- 
strewn  branch  lines,  up  which  a  rusty 
locomotive  and  a  string  of  broken-down 
cars  get  once  a  day  perhaps,  and  then 
again  perhaps  not.  Some  of  the  opera- 
tors, because  of  having  obtained  their 
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coal  lands  for  little  or  nothing  through 
some  mischance  or  other,  or  because  they 
have  an  especially  favorable  situation  in 
some  respect,  generally  set  the  prices 
for  that  region.  The  others,  in  order  to 
dig  in  and  get  business,  offer  inducements, 
or  endeavor  to  get  the  upper  hand  in  some 
other  way.  In  any  case  trouble  results. 
Said  George  Otis  Smith  and  C.  E.  Lesher, 
of  the  United  States  Geological  Survey, 
in  a  paper  before  the  American  Mining 
Congress  at  Chicago  some  time  ago: 

"In  the  many  yt^ars  our  coal  industry  has  J»een 
develoi»in»t,  rate  .sfnu-lurps  have  lieen  built  up  that 

?;ivc  to  this  and  that  prcxluc-ing  district,  ditfcreiitials 
in  freight  ratcj*)  over  other  districts — handicaps, 
as  it  were,  that  may  \te  lKise<l  on  comparative 
lengths  of  haul,  di(Teren<'e  in  itvi\  qualities  or  iniri- 
ing  cojJis,  or  may  mrrdy  f>f  the  gurriral  of  jxut 
praclice,  for  which  no  rcaimn  now  eriMji." 

The  italics  in  the  quotation  are  ours. 
To  one  endeavoring  to  analyze  existing 
opinion  as  to  the  coal  situation  in  produc- 
ing regions,  that  expression  would  seem 
capable  of  summing  many  of  the  other 
factors.  Though  only  about  one-tenth 
of  one  per  cent  of  our  available 
coal  lands  are  at  present  being 
worked,  even  with  that  small 
amount  we  have  allowed  an 
enormous,  complicated  and  er- 
ratic producing  and  distribut- 
ing system  to  grow  up.  What 
sort  of  situation  we  would  get 
ourselves  into  were  we  to  start 
in  on  the  other  99.9  per  cent 
of  our  coal  lands  is  indeed  a 
subject  for  interested  specula- 
tion. Coal  men  have  written  at 
length  on  such  a  contingency. 
But  certainly  the  lack  of  order 
and  system  in  our  coal-produc- 
ing regions,  and  in  contributing 
factors  that  would  tend  to  sta- 
bilize-producing,  must  all  have 
a  material  effect  on  whether  or 
not  we  are  to  continue  to  have 
annual  "coal  shortages." 

Prospects  for  Betterment 

Suppose  we  do  have  coal 
shortages  every  winter,  and 
they  are  due  to  these  and  those 
reasons,  what  prospect  is  there 
for  bettering  the  situation? 
One  outstanding  remedy  for 
is  at  present 


commanding  the  attention  of  the  whole 
country.  This  is  the  development  and 
utilization  of  our  waterpower  resources. 
M.  O.  Leighton  of  the  Geological 
Survey  estimates  that  the  country  has 
between  36,000,000  and  66,000,000  horse- 
power at  present  running  idle  in  rivers 
and  mountain  streams.  The  figure 
runs  as  high  as  200,000,000  horsepower, 
if  all  practicable  storage  sites  are  included 
in  the  estimate.  And  the  noteworthy 
aspect  of  the  situation  is  that  water- 
powers,  once  developed,  are  a  permanent 
source  of  energy.  On  the  other  hand, 
when  we  take  our  coal  out  of  the  ground 
and  burn  it,  it  is  gone  forever.  In  the 
interests  of  our  future  fuel  supplies  we 
should  at  once  start  in  to  make  good 
use  of  the  part  that  is  going  to  waste  at 
present,  to  our  great  loss. 

The  reason  our  waterpowers  have  not 
been  fully  developed  heretofore  is  that 
such  restrictive  legislation  has  been  passed 
by  Congress  that  men  will  not  invest 
their  money  in  plants.  Franchises  have 
been  revocable  by  the  Secretary  of  the 


L'oaicr«4j<Hi  and  t.<  iiilL-r«  o<>J 


One  of  the  huge  termiaal  coal-handling  plants, 
hard-preaaed  this  winter.    This  one  ta  in  New  Jersey 
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Interior 
at  will. 
Woxild  you 
put  mil- 
lions  in  a 
water- 
power 
plant  when 
at  one 
stroke  one 
man  could 
render  the 
investment 
valueless 
by  cutting 
off  your 
right  to 
operate? 
This  re- 
strictive 
legislation 
we  passed 
some  time 
ago  when 
many  were 


fearful  of  the  formation  of 
a  waterpower  trust.  While  there  may 
have  been  some  danger  of  it  at  times,  all 


present.  All  hands 
have  promised  to, 
be  good  if  only' 
Congress  will  open 
up  the  way  a 
little. 

At  present  there 
is  a  bill  before 
Congress  sponsored 
by  the  Administra- 
tion and  designed 
to  allow  the  proper  develop- 
ment of  our  waterpowers. 
It  took  the  pressure  of  a  tre- 
mendous coal  shortage  to  focus 
national  interest  on  the  sub- 
ject. To  prepare  the  bill,  all 
interests  collaborated.  Pre- 
viously a  solution  had  been  at-, 
tempted  by  proposing  three 
bills,  one  each  for  the  three 
governmental  departments 
having  to  do  with  waterpowers.. 
The  new  bill  has  the  country's 
best  thought  behind  it,  and  if  anything 
will  help  relieve  our  "coal  shortages"  via 
the  development-of-waterpowers  route. 


Showing  wastes 
which  go  up  the 
stack  in  many 
present  plants. 
By-product  coke 
plants  will  re- 
cover all  these 


semblance  of  such  tendency  has  effectively    this  evidently  should. 

been  dispersed  by  the  thoroughness  with       A  striking  instance  of  what  the  develop- 

which  waterpowers  are  bound  up  at    ment  of  waterpower  can  do  in  the  way 


Caort^r  V.  8.  Natlooal  Mamm 

The  hard  and  the  soft  coal  areas  of  this  country.  Material  inroads  have  been  made  on  our 
hard  coal  stores.     However,  three  to  five  trillion  tons  of  soft  coal  remain  in  our  lands 
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At  left:  Charging  coal  in  a  modern  gas  plant.  Right:  Tar-separating  machinery.  Hu^e 
plants  like  these  will  increase  in  number,  supplanting  our  present  antiquated  fuel  users 


of  saving  coal  ia  brought  out  by  figures 
recently  compiled  by  the  Chicago,  Mil- 
waukee, and  St.  Paul  railway.  This  line 
has  440  miles  of  railroad  electrified  be- 
tween Harlowton,  Montana,  and  Avery, 
Idaho.  Hydro-electric  powerplants  driv- 
en by  mountain  streams  furnish  the  pow- 
er. In  one  year's  operation  startling 
results  have  been  achieved.  These  we 
make  clear  in  the  figures  on  page  533. 
If  all  coal  saved  had  had  to  be  hauled  up 
through  St.  Paul  from  Illinois  and  Eastern 
sources,  think  what  a  tremendous  addi- 
tional burden  it  would  have  been  on  the 
railroads.  Similar  savings  can  be  effected 
on  all  roads.  After  the  war  the  country 
will  probably  make  immense  strides  in 
this  direction. 

Says  E.  W.  Rice,  Jr.,  president  of  the 
American  Institute  of  Electrical  Engi- 
neers: 

**The  waterfulln  {•nnsliltile  potential  wealth  which 
can  only  l>e  truly  «-oi»(,Tvwl  hy  development  and 
use — millions  of  horsejKiwer  are  running  to  waste 
every  day,  whirh,  onc-e  harnesse<l  for  the  lionefit 
of  mankind.  be<x>me  a  per|K>tual  sourt-e  of  wealth 
and  prosperity. 

"It  is  really  terrifying  to  realirc  that  <.5  i»er  cent 
of  the  enonnous  amount  of  cfuil  whirh  we  are  digging 
from  the  earth  each  year  is  burned  to  operate  our 
railrouds  under  HU<'h  inefficient  conditions  that  the 
average  of  0  Ih.  of  oihI  is  required  per  horsejKjwer- 
hour.  The  same  amount  of  e4>al  burned  in  a  modern 
central  power  station  would  produce  equivalent 
to  three  limes  that  amount  of  power  in  the  motors 
of  an  eltN'tric  hn-omotive,  even  including  all  the 
lowiea  of  generation  and  transmission  from  the 
•ource  of  power  to  the  locomotive." 


Future  of  Our  Coal  Situation, 

From  all  indications,  the  trend  lies 
in  the  direction  of  the  development  of 
our  waterpowers,  the  use  of  powdered 
coal,  and  the  establishment  of  gas  and 
coke  plants.  These  last  will  take  raw 
coal,  convert  it  into  coke,  gas,  and  by- 
products. All  will  be  eflSciently  used. 
This  means  a  great  deal  for  the  dyestuffs 
industry,  farming,  and  all  branches. 
Says  William  Hamlin  Childs,  an  author- 
ity on  the  by-products  industries: 

"A  four  foot  vein  of  coal  will  yield 
enough  sulphate  of  ammonia  to  fertilize 
the  land  lying  above  it  for  1,000  years." 

This,  he  means,  b  in  addition  to  all  the 
coke  the  coal  will  yield,  and  other  prod- 
ucts. Truly  our  present-day  boilers  and 
furnaces  are  inefficient  in  getting  the  good 
out  of  coat.  When  men  get  to  using  our 
three  to  five  trillion  tons  of  coal  in  the 
new  way,  what  won't'  it  do  for  the 
country?'  ^  • 

It  may  be  worth  noting  in  concltision 
that  all  England  is  about  to  make  an  ex- 
tensive experiment  in  fuel  conservation. 
As  far  as  possible  all  railroads  are  to  be 
electrified,  factories  operated  from  cen- 
tral stations,  isolated  plants  done  aw&y 
with;  and  other  marked  changes  brought 
about.  Electric  powerplants  will  be  lo- 
cated at  mines,  doing  away  at  a  single 
stroke  with  railroad  transportation  prob- 
lems. London  smoke  and  fogs  will  be 
cut  down. 
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If  You  Don't  Smell  AU  Right  in  a 
Bee-Hive,  You're  Kicked  Out 

ALL  bees  smell  alike  to  average  mor- 
IJL  tals,  but  Dr.  N.  E.  Mclndoo,  whose 
book,  "Recognition  Among  Insects,"  has 
recently  been  published  by  the  Smith- 
sonian Institution,  has  trained  his  nose 
until  he  can  recognize  the  three  castes  of 
bees — queens,  drones  and  workers — merely 
by  smelling  them.  He  can  also  dis- 
tinguish several  other  odors  peculiar  to 
bees  and  their  hives.  His  experiments 
show  that  the  bees  themselves  recognize 
one  another  by  individual  odors,  and  use 
the  sense  of  smell  for  as  many  purposes 
as  human  beings  use  their  eyes  and  ears. 
"Worker  bees  returning  to  the  hives  from 
the  field  pass  the  guard  unmolested,  be- 
cause they  carry  the  proper  sign,  although 
the  hive  odor  they  carry  is  fainter  than 
when  they  left  the  hive,  and  it  is  also 
partially  masked  by  the  odors  from  the 
nectar  and  pollen  carried  by  these  bees." 
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A  Noose  Used  Not  for  Hanging  But 
for  Life-Saving 

JUST   escaped,  perhaps,  from  danger, 
the  half-dazed  fire  victim  often  finds 
descent   all    but  im- 
possible. 

To  make  this  de- 
scent safer,  Hulda  E. 
Aatarita,  of  Brooklyn, 
NewYork.haspatented 
a  new  device.  It  is  a 
simple,  swinglike  seat 
with  a  footboard  at- 
tachment. The  parts 
are  held  together  by 
ropes,  and  an  extra 
loop  of  rope  is.,  at- 
tached, noose  fashion 
to  both  sides  of  the 
carrier  about  midway 
between  the  seat  and 
the  top. 

This  loop  of  rope  is 
slipped  over  the  head 
and  aUawed  to  tighten 
itself  about  the  upper 
part  of  the  body.  Any 
pressure  on  the  foot- 
board serves  to' tighten 
the  rope  more  securely 
about  the  body. 


As  you  see 
converted 

Turn  Your 
for 


This  new  self-holding  fire  escape 
is  a  Brooklyn  woman's  invention 


this  military  coat  can  be 
into  a  union  suit  if  desired 

Coat  Tails  Into  Trousers 
Free  Movement 

THE  new  coat  shown 
in  our  illustration 
affords  closer  protection 
for  the  legs,  inasmuch  as 
it  can  be  buttoned  tightly 
around  them.  This  ar- 
rangement prevents  the 
flapping  of  the  tails  of  the 
coat  and  makes  walking  or 
even  running  much  easier. 
The  new  model  also  per- 
mits the  wearer  to  crawl 
without  difficulty  and  thus 
makes  itself  valuable  in 
the  trench  style  of  war- 
fare. A  further  use  of  the 
new  coat  is  that  it  can  be 
made  to  fit  comfortably 
into  the  high  rubber  boots 
worn  in  the  trenches,  thus 
preventing  it  from  slop- 
ping in  the  mud. 

When  the  overcoat  is 
not  buttoned  about  the 
legs,  it  presents  nothing 
unusual  in  appearance, 
closely  resembling,  in  fact, 
the  ordinary  models. 
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Browning,  the  Gun  Wizard 

Old  John  Browning  has  produced  the  finest 
machine  guns  for  our  army  ever  invented 

By  Edward  C.  Crossman 


AMERICA  has  finer  guns  in  the 
J-\  Browning  light  and  heavy  type 
than  any  nation  now  at  war. 
While  the  members  of  Congressional 
military  committees  vapored  and  fumed 
that  blue  print  guns  never  killed  an 
enemy,  and  that  the  unknown  Browning 
gun  was  an  experiment  and  a  doubtful 
experiment,  the  officers  in  the  Bureau  of 
Ordnance  and  the  great  Browning  smiled 
quietly. 

We  had  about  thirteen  hundred  guns 
when  war  broke  out,  which  were  of  a  type 
ordered  abandoned  in  favor  of  a  better 
one  by  the  powers  that  be  after  the  tests 
at  Texas  City.  When  war  broke  out  the 
Germans  were  known  to  have  fifty  thou- 
sand machine  guns — and  the  fact  is  now 
rather  well  known  that  they  didn't  ad- 
vertise during  1914  all  the  war  material 
they  had  accumulated. 

Europe  had  no  light  machine  gun  out- 
side of  the  French  Hotchkiss  and  Benet, 
and  they  were  not  entirely  satisfactory. 
When  there  came  over  the  horizon  the 
light  Lewis  gun,  one  of  many  American 
machine-gun  inventions,  the  British  waxed 
enthusiastic.  The  gun  worked  most  of 
the  time,  weighed  but  twenty-six  pounds, 
had  a  very  easily-changed  magazine  hold- 
ing forty-seven  cartridges,  and  very  suc- 
cessfully coped  with  the  need  of  a  light 
machine  gun  that  troops  could  carry  for- 
ward— or  back — in  times  of  need.  This 
did  not  mean  that  the  Lewis  <■  • 

It  has  been  known  to  j  i'^i  r 
break  parts.    Those  jri 
United  States  and  s( 
did  not  prove  imr 
machine  guns, 
points  in. 
new 
So 


The  Mysterious 
John  M .  Browning 

Who  is  BrowniiiR? 
Million!*  of  Americans 
tnuat  havr  iiiilcp<l  t  licm. 
wives  that  f|iicstion 
when  General  C'ro- 
rier.  Chief  of  the 
Bureau  »)f  Ordnance, 
testified  before  an  in- 
vent ij{atingcoipmince 
that  lie  had  derided  to 
e<iuip  theUnited  States 
arniy  with  ilie  Brown- 
ing machine  gun. 

John  Browning  has 
een  an  inventor  uf 
firearms  all  his  life. 
Shotguns,  rifles  and 
pistoU  such  as  Win- 
chester. Kemington, 
Stevens,  and  Colt,  arc 
all  of  them  John 
Browning's  invention 


i 


r 

I.  ,j  M 


firearms  than  any  man  who  ever  lived, 
with  his  identity  buried  under  the  names 
of  the  great  companies  making  his  arms 
under  royalty  agreement  with  him.  He 
is  the  inventor  of  nearly  all  the  Winches- 
ter models  from  the  1873  model  to  the  fine 
1906  rifle;  the  man  who  gave  the  world 
the  Remington  autoloading  shotgun  and 
the  Remington  autoloading  rifle;  the 
master  who  perfected  the  Stevens  r2-gage 
repeating  shotgun;  the  creator  of  the 
United  States  Army's  Colt  automatic 
machine  gun;  the  designer  of  all  Colt 
automatic  pistols,  from  the  largest  to  the 
smallest;  the  patentee  of  the  great  Gov- 
ernment .45  automatic  pistol,  now  the 
hand-gun  of  our  troops,  and  the  man  from 
whom  Belgium,  long  before  the  war, 
1  -)  '  I  n  right  to  make  automatic  shot- 
and  pistols  of  different  caik- 

ds.  m 

Browning,  the  square-jawed, 
f  American  Yankee,  in  his 
.store-clothes,  was  made  a 
rOrdre  de  LZ-opold  and 
the  King  of  Belgium  on  the 
the  completion  of  the  millionth 
itomatic  pistol  by  the  Fab- 
;  ale  of  Liege    a  pistol  that 
erably  more  than  a  million  in 
und  caliber  \v'ithout  a  change. 
■  ning  made  his  first  patented 
I.    That   weapon  was  the 
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Winchester  single  shot  rifle.  Six  hundred 
of  these  rifles  were  made  by  Browning  and 
one  of  his  brothers  in  the  then  little  fron- 
tier town  of  Ogden,  Utah,  in  a  little  shop, 
from  forgings  made  for  them  in  the  East. 
Then  the  patent  was  bought  by  the  Win- 
chester Co.,  and  the  fame  of  the  Win- 
chests  has  since  spread  over  the  world. 

The  older  type  of  Browning  machine 
jun,  better  known  as  the  Colt,  was 
adopted  by  this  Government  in  1890, 
and  has  been  in  use  the  world  over  since. 
The  Colt  and  the  Marlin  plants  turned  out 
this  gun  by  the  thousands  for  the  belliger- 
ents after  the  war  broke  out.  No  Brown- 
ing gun  has  ever  been  discontinued  in 
manufacture — and  the  record  runs  back 
for  nearly  forty  years. 

This  is  the  man,  who,  a  worried  Con- 
gressional Committee  feared,  could  not 
turn  out  a  gun  as  good  as  the  well  known 
types— merely  because  it  had  not  been 
taken  over  to  the  torn  fields  of  Europe 
to  prove  its  worth. 

A  machine  gun,  as  you  know,  means  in 
these  days  a  rifle  firing  the  cartridge  of  the 
infantry  rifles  of  the  army  using  it,  and 
firing  such  cartridge  at  a  rate  of  speed  of 
from  four  hundred  to  seven  hundred  shots 
a  minute  by  virtue  of  using  either  the 
recoil  of  the  breech  parts  to  work  the 
extracting,  cocking  and  reloading  mech- 


Firing  the  Benet-Mercier  Machine  Giin 

The  cartriditrs  are  supplied  in  flat  slrifw  of  thirty,  which  feed  acrosN  the 
gun  horixonially.  the  clip  bcinR  moved  one  cartridge  at  a  time  by  th« 
glen's  mccfianism.  The  jate  of  fire  in  hiKh.  alxiut  six  hundred  shots  a 
minute,  which  meann  that  a  full  clip  races  across  the  breech  of  the  gun 
in  three  second*.  Note  the  flanges  on  the  gun.  These  c<k>I  it  lilte  the 
flanges  cast  on  the  barrel  of  a  roolor-cycle's  engine.  The  crew  must 
■watbe  the  gun  barrel  with  wet  itpongea  set  on  wooden  handles  every 
three  rounds  or  oftener.  which  nwkes  a  pretty  cloud  of  steam  and  ad- 
vertises the  whcreabouu  of  the  piece  in  the  most  disapproved  tnanacr 


anism,  or  else"  gas  taken  from  a  tiny 
hole  up  the  barrel  and  working  against  a 
piston  precisely  as  gas  does  in  the  auto- 
mobile form  of  gas  engine.  It  is  a  gun 
that  works  by  machinery.  The  old 
Catling  was  a  machine  gun,  but  not  an 
automatic  machine  gun,  because  its  mov- 
ing power  was  a  crank  in  the  hands  of  the 
firer.  All  modern  machine  guns  are 
automatic. 

Browning's  Three  Wonderful  New 
Machine  Guns 

The  first  of  the  recently  tested  Brown- 
ing guns,  falling  in  the  class  of  guns  to  be 
readily  moved  about,  turned  out  to  be 
water-cooled  and  to  weigh  only  twenty- 
five  pounds,  which  is  marvelously  light 
for  a  gun  of  this  type.  It  must,  however, 
be  fired  from  a  tripod  which  weighs 
twenty-five  pounds  more.  The  second 
was  a  little  thing  weighing  fifteen  pounds, 
the  lightest  machine  gun  ever  built — more 
properly  an  automatic  rifle  as  the  modern 
term  is  coming  to  be  for  the  light  machine 
gun.  Your  father  and  mine  thought 
nothing  of  shooting  a  duck  gun  weighing 
thirteen  pounds.  African  hunters  use 
double  rifles  going  fifteen  to  sixteen 
pounds. 

The  water-cooled  Browning  gun,  thus 
far  a  military  secret  and  unlike  any  other 
Browning  gun,  is  a  belt- 
fed  gun  like  Browning's 
old  Colt.  Unlike  the 
Colt  it  is  recoil-operated, 
{heretofore  the  recoil  had 
been  used  only  in  the 
Maxim  and  Vickers), 
which  means  a  gun  in 
which  the  power  of  the 
recoiling  parts  is  used  to 
compress  the  springs  and 
extract  the  cartridge,  etc. 
The  ejection  is  through 
the  bottom  of  the  re- 
ceiver—  toward  the 
ground  instead  of  in  the 
face  of  some  soldier  hap- 
pening to  be  beside  the 
gun.  The  entire  gun 
can  be  .dismounted  in  a 
moment  without  tools. 

This  gun  fired  twen- 
ty thousand  shots  with- 
out a  hitch  due  to  the 
gun  itself,  and  with  but 
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two  stoppages  due  to  imperfect  ammuni- 
tion, one  cartridge  failing  to  feed  in,  the 
x)ther  refusing  to  fire.  Consider  that  this 
means  twenty  thousand  terrific  shocks  to 
the  operating  mechanism,  twenty  thou- 
sand vicious  drives  backward  of  the 
mechanism  when  the  powder  pressure  of 
fifty  thousand  pounds  per  square  inch 
rose  in  the  chamber  for  each  shot.  So 
fast  does  the  mechanism,  of  such  a  gun 
work  that  the  eye  cannot  follow  the  mov- 
ing parts.  Imagine  a  single-cylinder  au- 
tomobile engine  being  asked  to  work 
twenty  thousand  times  so  quickly  that  the 
eye  can't  follow  the  piston  in  and  out, 
and  started  from  inertia  to  top  speed  in 
probably  one-fiftieth  second. 

Compare  this  with  the  following  official 
record  of  the  Benet-Mercier  at  Texas 
City,  in  August  of  1914,  the  comparative 
machine-gun  trials  between  the  Benet — 
the  then  standard  type  in  our  army — and 
the  light  Vickers  rifie: 

"It  was  found  durin;;  thcne  testa  that  it  was 
jiractioally  impoHsihle  to  obtain  u  continuous  fire 
of  1000  shots  from  anv  of  the  Autonintic  Ma- 
chine Uifles.  M  1909  (The  Uinet-Mercier). 
During  two  of  the  teats  surh  fire  was  required, 
but  owing  to  severe  and  frequent  jams  of  various 
kinds,  some  of  wliich  could  not  be  t-orret-led  with- 
in a  reasonable  time  even  by  a  skilled  niei'liiinic 
on  duty  with  the  l>oard.  it  was  necvs»;»ry  to  dis- 
continue this  particular  kind  of  test  in  so  far  as 
this  type  of  gun  was  i-on- 
eerned." 

Also,  said  the  board, 
regarding  the  belt-feed 
Vickers — the  same  type 
as  the  Browning  in  feed 
details: 

"The  greater  nuniltor  of 
cartridges  in  container  4.>0 — 
resulte<l  in  a  more  <i>ntiiiii- 
ous,  concent  rate<  I  lire  frotn 
the  gun.  While  the  rate  «»f 
fire  of  the  Vicki-rs  j:iin  is 
slower  than  thjit  of  the 
service  machine  rifl<' — U«'-tiet 
— the  actual  niiiiihcr  of 
rounds  firtnl  when  IhiIIi  I\  |m.'S 
of  gun  were  wnrkini.'  satis- 
factorily WR'*  in  'li""  i>n>[>or- 
tion  of  10  to  0  in  favor  of  the 
\'i<-kers,  due  to  loss  of  lime 
in  inserting  the  sli.irl<T  fivrl 
strips  of  the  Bend  ;iu1oiii;itic 
machine  rifle." 

Against  thi.s  Benet 
record  of  not  on**  thou- 
sand rounds  continuous 
fire,  the  Vickers  guns- 


four  of  them — were  fired  more  than  sixteen 
thousand  times— six  thousand  rounds 
from  one  of  them  without  "a  malfunction 
that  could  not  be  easily  and  quickly 
corrected  by  the  gun  crew," 

This  resulted  in  the  adoption  of  the 
Vickers  gun  —and  now  comes  the  great 
Browning  machine  gun  of  much  the  same 
type — belt  feed  and  water  cooled — that 
was  fired  twenty  thousand  rounds  with 
but  two  stoppages,  both  due  to  ammuni- 
tion. The  fine  Vickers  has  to  take  second 
place. 

After  the  adoption  of  this  splendid  new 
Browning,  the  Board  asked  Browning  to 
design  one  on  the  same  lines  but  air- 
cooled  for  airplane  use.  Air  is  efficient 
for  an  airplane  gun  because  the  rapid 
motion  through  the  air  cools  the  gun 
surface,  where  this  is  not  true  on  the 
land.  This  has  been  done,  and  the  gun 
adopted  for  airplane  use.  Water  cooling 
is  not,  of  course,  practical  for  airplanes- 
Browning's  Airplane  Gun 

Browning  filled  the  order  with  a  fifteen- 
pound  automatic  rifie  or  machine  gun,  as 
it  really  is,  gas-operated  like  his  old  Colt, 
and  air-cooled.  It  is  fed  by  a  twenty-shot 
magazine,  and,  with  its  very  light  weight 
and  small  magazine,  it  is  as  much  a  true 
automatic  infantry  shoulder  rifle  as  it  is  a 
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ratehine  ^n.    It  has  a  wooden  stock  trench  traverse  filled  with  the  enemy,  a 

like  an  ordinary  rifle,  and  it  can  be  fired  shifting  of  the  latch  and  a  burst  of  fire  of 

from  the  shoulder,  although  hardly  with  twenty  shots  in  two  seconds!    A  single 

automatic  fire,  because  of  the  unbalancing  burst,  and  a  twitch  or  two  of  the  muzzle, 

effect  of  the  series  of  hard  drives  of  recoil,  and  a  traverse  would  be  cleaned  out. 

With  the  regulating  latch  set  for  one-shot  Such  fire  would  have  to  be  from  the  prone 

fire^  the  gun  fires  once  for  each  pull  on  the  position  or  from  the  hip.    No  man  can 

trigger,  precisely  like  the  well-known  so-  stand  up  under  the  repeated  recoil  of  a 


railed  auto- 
matic sporting 
rifles  and  shot- 
guns and  pistols 
which  reload 
themselves  by 
the  recoil  and 
fire  each  time 
the  trigger  is 
pulled. 

When  the 
same  latch  is 
thrown  down  to 
automatic  fire, 
however,  the 
gun  fires  at  a 
rate  of  speed 
higher  than 
that  of  any 
known  machine 
gun,  and  the 
twenty  shots 
are  fired  in 
approximately 
two  seconds! 
The  B  *  net- 
Mercier  would 
take  this  time 
or  longer;  the 
Colt  and  Vick- 

ers  three   seconds.    The  magazine 
readily  replaced  by  a  filled  one. 

Longer  box-magazines  the  form  in 
which  the  cartridges  are  carried  in  this 
arm — can  be  used,  but  the  twenty-shot 
is  intended  for  use  in  the  front  line,  where 
the  firer  may  have  to  hug  the  ground  and 
where  a  too-long  magazine  would  make 
the  autopiatic  rifle  hard  to  handle. 

Consider  the  automatic  rifle  section  of 
a  platoon,  then,  each  man  carrying  easily 
over  his  shoulder  the*  15-pound  rifle,  and 
loaded  with  ammunition  packed  in  spare 
magazines,  and  with  still  more  in  the 
hands  of  ammunition  carriers.  Using 
one-shot  fire,  the  firing  party  can  easily 
empty  a  rifle  with  aim  for  each  shot  in  ten 
seconds.  Then,  when  the  rush  comes  or 
^hen  it  is  necessary  hurriedly  to  sweep  a 


The  Benet-Mercier  Machine  Gvin 

The  B^nct- Mercier  gun  has  b«n  usod  by  our  army 
iince  I908.  It  came  oriRinally  from  the  French  H<tlrh- 
kiro  factorj'.  It  weighed  about  iwenty-riuht  pounds 
which  means  tlwt  it  can  \tc  picked  up  and  carric<l  by  one 
man  in  chanKing  position.  B^net-Mercier  machine 
Kuiu.  however,  come  as  light  as  fifteen  pciunds.  Tlii» 
gun  18  operated  by  the  powder  Kar  p.issinK  throiiKh  a 
tiny  port  in  the  bottom  of  the  barrel  about  lialf  way  up. 
The  Ka«  .itrikra  the  head  of  a  piston  within  a  rrgiil.^r 
cylinder  like  tlial  of  a  one-c>lind«-  gas  engine.  Tlie 
backward  drive  (A  thif  piston  jierform*  the  var><«ii9 
operations  of  compressing  the  retractur  and  ni.iin- 
•pringn.  extracting  and  ejecting  the  empty  fhell.  ciH'king 
the  hammer,  etc.  Then  the  Ci>nn>fe>*<.'il  sprinun  drive 
home  the  bolt,  with  a  (re^h  cartridge  in  the  « h.imbcr 


IS 


light  machine 
gun  fired  from 
the  shoulder. 

The  only 
competitor 
the  new  Brown- 
ing  gun  has 
is  the  little 
French  Chau- 
chat  "the  hell- 
cat," used  now 
in  our  army, 
and  weighing 
nineteen 
pounds.  Our 
experienced 
officers  say 
even  the  twenty- 
six  pound  Lewis 
is  too  heavy  for 
the  automatic 
rifle  work  in  the 
front  line—  and 
now  every  pla- 
toon of  an  in- 
fantry regiment 
has  a  machine 
gun  or  auto- 
matic rifle  sec- 
tion— the  terms 
being  much  the  same  in  these  days  the 
men  of  which  carry  light  machine  guns 
and  ammunition,  therefore,  just  as  still 
another  section  carries  only  hand  gren- 
ades. Some  of  the  little  fifteen  pound 
terrors  are  now  coming  through  the 
Winchester  works. 

So  came  about  the  crowning  triumph  of 
the  Yankee,  John  Browning,  designer  of 
the  Government's  automatic  pistol,  and 
now  the  designer  of  the  three  most  suc- 
cessful machine  guns  the  world  has  .seen, 
victors  in  fair  trial  over  all  other  machine 
guns — the  Browning  water-cooled  ma- 
chine gun,  twenty-five  pounds  in  weight, 
the  Browning  air-cooled  machine  gun  for 
planes,  still  lighter  weight,  and  the  mar- 
vellous Browning  automatic  rifle  or  light 
machine  gun,  fifteen  pounds. 
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Why  Not  Do  It  with  Tools 
and  Machinery? 


A  large  radial 
driU  press  with  a 
power  actuated 
arm  for  raising 
and  lowering  it 
to  suit  the  work 


With  the  tap 
ping  machine 
shown  at  th: 
right  reverse  is 
greater  than  the 
cutting  speei 


Portable  miller  to  cut  recesses 
in  plates  used  for  vessels'  sides 


\      An  autoni  cnch 
which  stops  when  nut  is  tight 


A  brick  tongs  is  shown  at  center 
which  holds  seven  bricks  at  once 


A  UffC  high  speed  automatic 
inrtal  saw  with  a  compartment 
for  holding  lubricating  compound 


This  one- half  horsepower  rootor 
is  geared  to  move  thirty  too 
cover  from  telescope  mounting 


Direct  reading  micrometer  hav- 
ing disk  that  can  be  accurately 
read  at  distance  of  aeveral  feet 
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Little  Helps  for  the 
Office  Workman 


A  flexible  and  extensible  book 
binder  that  allows  the  leaves  to 
lie  flat  yet  locked  is  shown  below 


A 


A  new  type  of 
paper  fastener  for 
the  desk.  The 
front  part  cuts  a 
tongue  and  turns 
it  back  through  a 
slot,  fastening 
several  sheets  at 
a  time.  The  back 
or  heel  part  has  a 
punch  for  the  cut- 
ting of  round  holes 


A  narrow  follow 
block  for  vertical 
letter  files  is  shown 
at  tiic  left.  This 
block  is  made  oi 
metal  and  holds 
the  contents  firm- 
ly compressed, 
yet  when  released 
it  can  be  easily 
moved  forward 
and  backward 


Check  writer  with  five  fountain 
pens  signing  five  checks  at  once 

and  penholder  stand 
for  use   in   the  office 
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Boxes  of  Air  to  Foil  the  Torpedo 


William  T.  Donnelly's  ingenious  method 
off  malring  cargo-canymg  diips  iinrinkaMe 

By  Robert  G.  Skerrett 


THE  steamship  Lucia  is  unsinkable. 
At  least,  such  is  the  opinion  of 
WlUiam  T.  Dcmnedy,  a  oonsulting 
engineer  of  New  York  city  and  a  memher 
of  the  Ship  Protection  Committee  of  the 
United  States  Shipping  Board.  Indeed, 
this  bdief  is  shared  by  his  aasodates  on 
the  Boardp  and  for  that  reason  Mr.  Don- 
nelly's special  system  has  been  installed 
upon  the  ship  in  question. 

The  Boms  and  What  They  Do 

The  invention  consists  fundamentally 
of  a  system  of  portable  buoyant  water- 
tight boxes,  which,  when  packed  in  their 
:  denned  places,  foiin  a  veritable  honey- 
•  comb  of  small  air  chamben.    By  thus 
,  greatly  subdividing   the  space  allotted 
to  them,  these  boxes  necessarily  restrict 
the  volume  that  may  be  opened  up  by 
the  destructive  gases  of  a  torpedo,  and, 
therefore,  limit   the  amount  of  wattf 
that  can  entor  the  craft  so  damaged. 

Maritime  law  sets  a  limit  to  a  craft's 
deep  load-line.  The  underwriters  will 
not  issue  insurance  if  that  line  is  sub- 
merged by  reason  of  excess  weight  taken 
aboard.  While  this  is  a  very  necessary 
safety  measure,  sdll  it  aetually  invites 
peril.  For  instance,  coal  represents 
forty-three  cubic  feet  to  the  ton  while 
the  ordinary  baled  cotton  runs  about 
ninety  cubic  feet  to  the  ton.  Clearly, 
If  a  steamer  of  a  given  capacity  has  her 
compartments  entirely  filled  with  cotton, 
when  loaded  to  her  prescribed  water- 
line,  those  holds  could  not  be  more  than 
partly  filled  when  carrying  a  correspond- 
ing weight  of  coal.  And  because  there 
would  be  that  volume  of  unused  space, 
when  carrying  coal,  there  would  be  just 
so  much  more  room  for  water  to  rush 
in  in  esse  the  hull  were  ruptured.  This 
water  would  destroy  the  ship's  reserve 
of  buoyancy — previously  represented  by 
free  air  space — and  cause  her  to  sink. 
The  cotton  cargo,  on  the  other  hand, 
because  it  has  less  density  and  more  bulk 
than  the  coal,  would  keep  out  the  in> 


vading  sea  and  actually  buoy  the  vess<>l 
at  the  surface  in  spite  of  very  serious 
injury  to  her  hull. 

Cargo  Space  Is  Not  Reduced  Much 

Now,  Mr.  Donnelly  stows  the  smaller 
of  his  portable  buoyancy  cham1»ers  in 
between  the  ribs  of  the  craft  andj]{p 
under  the  decks  between  the  beams, 
holding  the  buoyancy  boxes  in  place  in 
both  cases  by  means  of.  wooden  slats  or 
"battens,"  as  they  are  teehnicany  called. 
The  boxes  are  placed  where  freight  would 
not  be  packed.  These  safety  chambers 
are  what  might  be  termed  a  permanent 
feature  of  his  plan.  In'order  to  tale^-isire 
of  excess  space  in  the  cargo  holds,  if  the 
weight  of  the  freight  and  its  density  are 
such  that  the  compartments  are  not  fiBed. 
the  inventor  resorts  to  "cargo  baQESBr* 


I 


which  differ  hom  the  buoyancy 
mainly  in  the  matter  of  size.  The  buoy- 
ancy boxes  average  one  foot  by  two  feet 
by  three  feet  and  weigh  one  hundred  and 
three  pounds  apiece;  while  the  caifo 
boxes  are  two  and  one-half  feet  by  two 
and  one-half  feet  by  six  feet  and  weigh 
three  hundred  and  eighty-seven  pounds. 
The  buoyancy  boxes  displace  four  hundred 
and  dxty-five  pounds  of  water,  and  the 
cargo  boxes  displace  eleven  hundred  and 
fifty-three  pounds  of  water — showing 
plainly  a  large  net  gain  in  reserve  buoy- 
ancy. Every  box  is  tested  first  for  air- 
tightness  by  submerging  it  in  a  tank,  and 
then  for  water-tightness  by  placing  it  in 
a  sealed  cylinder  and  subjected  to  hydro* 
statie  pressure  eorrespondlng  to  the  por- 
tion in  the  steamer. 

The  complete  equipment  of  boxes  for 
the  steamer  Lucia  costs  about  one-tenth 
of  the  building  price  of  the  ship.  Mr. 
Donnelly  estimates  that  a  vessel  should 
normally  be  worth  ten  times  her  cost  to 
her  owners  through  the  service  she  can 
render  in  the  course  of  an  average  osefdl 
life.  TherefoiOr  ids  safety  fsaton  i»> 
volves  an  outlay  of  only 
of  her  probable  returns. 
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Torpedoed  when  ligK^i  all  Torpedoed  when  lo&cae<3|ftU 

cornpartmervts  flooded  compartmervts  flooded 

 TS^^ 


[Cdrgo  boxes 


BUOYANCY.  BOXES 
STOWED  BLTWEtN  fHAMES 


Carqo  boxe»  • 

I  4 


Cargo  [ 


A  cargo  box  covered 
witK  galvar\ized  irorx 


Galvanized  iror\ 
sKeatKedx^ 
lOfeet  ( 


cnce 


Vljov 


Cargo  box 
storage 


GAlvarvized  iron 
siO feet 


How  William  T.  Donnelly  Intends  to  Make  Ships  Unsinkable 


Much  ha»  been  heard  lately  of  unsinkable  shipti. 
but  after  the  Titanic  disantcr  the  public  became 
ficeptiral.  However.  Mr.  William  T.  Donnelly,  of 
New  York,  has  recently  advanced  a  new  and  plausi- 
ble idea.  Buo>'ant  boxe«  arc  to  Ik-  (lackcd  into 
allotted  spaces,  thus  addinK  enormoujtly  to  the 
buo>-ancy  of  the  vessel.  The  boxe**  will  lie  water- 
tight  and  airtight  and  ver\'  xtronaly  niAdo.  Tl>ry 
will  be  placed  as  an  additioiuU  wall  between  the 


carKD  and  the  vesnel's  Bide.  When  travelinit  liicht 
the  buoyancy  boxes  wouhl  sufhc*'  to  keep  her  alloat, 
even  though  badly  damaged.  If  loaded  they  would 
eiiable  her  to  keep  on  the  surface  even  though  all  ttie 
rest  of  her  free  space  were  flotwled.  The  lK)xe«  are 
to  be  standardized  and  stored  at  »hippini{  tcrminabi 
so  that  they  will  always  be  on  hand  to  fill  any  spare 
s(>-ice  not  taken  up  by  the  cargo.  The  steamer 
Lueia  lias  already  been  littcd  with  ibete  new  boxes. 
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Hooverizing  Daylight 

Not  advocating  a  bedless  day,  but 
suggesting  the  readjustment  of  hours 


These  timepieces  from 
Grandfather  to  Baby  Ben. 
will  all  have  to  be  react 
if  we  adopt  the  daylight 
saving  measure.  In  this 
article  the  whole  subject  is 
discussed.  Daylight  saving 
has  been  advocated  ever 
since  the  days  of  Benjamin 
Franklin,  when  that  wor- 
thy scored  the  citizens  of 
Paris  for  their  slothfulness 


THE  project  of  advancing  the  clock 
in  summer  in  order  to  persuade 
slothful  humanity  to  keep  early 
hours  at  that  season,  after  nearly  a  dec- 
ade of  unsuccess  in  getting  itself  taken 
seriously,  has  suddenly  come  to  fruition 
under  the  stress  of  war  conditions,  and  is 
an  accomplished  fact  over  the  greater 
part  of  the  civilized  world. 

A  certain  modest  representative  of  the 
building  trade,  now  deceased,  must  have 
chuckled  in  his  grave  when  Represent- 
ative Borland  referred  to  him  the  other 
day,  in  Congress,  as  "the  late  William 
Willett,  the  noted  scientist  of  England." 
Willett  put  forth  his  daylight-saving 
scheme,  in  a  form  somewhat  different 
from  that  eventually  adopted  by  the 
British  Government,  in  the  year  1907. 
The  first  daylight-saving  bill  was  in- 
troduced in  the  House  of  Commons  in 
the  year  1908.  Presently  similar  projects 
began  to  crop  up  all  over  the  world.  Most 
scientific  men  ridiculed  them,  but  many 
of  these  authorities  have  now  been  con- 
verted. Then  came  the  war,  and  daylight 
saving  was  one  of  its  many  startling 
products. 

It  would  be  quite  impossible  within 
the  limits  of  a  brief  article  to  set  down  all 
the  pros  and  cons  of  this  scheme.  The 
pros  are  generally  familiar,  because  they 
have  been  embodied  in  numerous  circulars, 
widely  disseminated  by  chambers  of  com- 
>nd  faithfully  reflected  in  our  com- 


mercial-minded press.  The  cons  are  leas 
well  understood;  but  more  will  be  heard 
of  them  when  America  is  undergoing 
her  first  summer  of  dislocated  time.  A 
year  or  two  of  experience  will  be  worth 
centuries  of  academic  discussion  in  en- 
abling us  to  decide  whether  we  wish  to 
save  daylight  indefinitely. 

Western  Europe  has  now  had  two  years' 
experience  with  the  plan,  and  the  results 
are  those  that  might  have  been  expected 
under  existing  conditions.  They  depend 
to  some  extent  upon  latitude.  In  far 
northern  countries  there  was  really  no 
good  reason  for  adopting  the  scheme, 
except  to  bring  their  time-schedules  into 
agreement  with  those  of  their  southern 
neighbors.  In  high  latitudes  it  is  im- 
possible in  summer  to  limit  sleeping 
time  to  the  hours  of  darkness,  because 
daylight  prevail  through  the  greater 
part  of  the  night,  or  all  of  it,  according 
to  date.  Hence  the  Norwegian  Govern- 
ment reports  the  plan  a  failure,  and  sim- 
ilar but  unofficial  reports  have  come  from 
Scotland. 

Elsewhere  the  plan  has  undoubtedly 
saved  fuel,  and  it  seems  to  have  con- 
duced to  the  health  and  comfort  of  a 
considerable  part  of  the  population.  In 
the  United  Kingdom  it  is  claimed  that  in 
the  four  and  a  half  months  that  "summer 
time"  was  effective  in  1916,  the  saving  in 
gas  alone  represented  260,000  tons  of 
coal,  and  reduced  the  expenses  of  con- 
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Kimere  by  $2,375,000.  Electric  light 
•»  companies  reported  a  reduction  of  out- 
put averaging  about  20  per  cent.  The 
saving  in  illuminating  oils  was  reported 
at  2^4  per  cent,  of  the  annual  consump- 
tion. In  France  the  saving  in  fuel  used 
for  illuminating  purposes  was  estimated 
at  ten  per  cent,  of  the  annual  consump- 
tion. In  Germany  the  municipal  gas 
works  at  Berlin  reported  a  decrease  dur- 
ing May  and  June,  1916,  of  508,500  cubic 
meters,  in  spite  of  the  fact  that  18,000 
new  gas  meters  were  installed  during  the 
first  six  months  of  the  same  year,  and 
the  records  from  January  to  April 
showed  an  increase  of  2,400,000  cubic 
meters  of  gas  as  compared  with  1915. 

Estimates  vary  as  to  the  saving  of  fuel 
we  may  hope  to  effect  by  the  adoption 
of  the  daylight-saving  plan  in  the  United 
States.  When  this  phase  of  the  question 
was  dLjcussed  in  hearings  before  a  Con- 
gressional committee,  Mr,  R.  I.  Brunet, 
of  the  Rhode  Island  Committee  on 
Public  Safety,  declared  that  in  the  city 
of  Providence  alone  an  annual  saving  of 
$60,000  was  anticipated,  and  that  in  the 
country  at  large  the  saving  would  amount 
to  aomething  like  $40,000,000.  The  Bos- 
ton Chamber  of  Commerce  estimates 
that  the  country  will  save  $100,000,000 
annually  in  the  use  of  artificial  light,  on 
the  basis  of  extending  the  plan  to  the 
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entire  year.  The  city  of  Cleveland  is  said^ 
to  have  saved  $200,000  during  the  first 
six  months  after  changing  from  Central 
to  Eastern  Time  (thus  permanently  ad- 
vancing the  clocks  by  an  hour). 

By  beginning  their  day  an  hour  earlier 
than  has  heretofore  been  customary, 
people  gain  an  extra  hour  of  daylight 
after  the  regular  day's  work  is  over. 
This  affords  greater  opportunities  for 
out-of-doors  recreation,  and  the  change 
seems  to  be  popular  in  middle  European 
latitudes,  except  with  the  agricultural 
population,  which  has  expressed  some 
dissatisfaction  at  being  obliged  to  ad- 
vance a  working  schedule  which  was  al- 
ready well  adjusted  to  the  daylight  period. 
Workers  in  other  lines  have,  in  some  cases, 
enthusiastically  described  the  effects  of 
the  plan  as  "giving  them  a  Saturday 
half-holiday  all  the  week." 

It  is  also  reported  in  England  that  the 
extra  daylight  in  the  afternoon  has  en- 
couraged the  cultivation  of  gardens. 
Much  stress  has  been  laid  upon  this  fea- 
ture of  the  scheme  in  the  United  States, 
where  it  is  hoped  that  daylight-saving 
will  increase  the  general  food  supply  and 
also  help  the  individual  citizen  to  solve 
the  problem  of  high  prices  by  raising 
part  of  the  food  needed  for  his  own 
table.  It  is  not  at  all  clear,  however,  why 
the  advancing  of  the  working  hours  in 
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Here  arc  the  twenty-four  hours  graphically  illustrated.  Notice  that  the  work  hours  remain  the 
tame  but  the  play  hours  increase.    It  is  switching  an  hour  from  the  morning  to  the  playtime 
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shops,  factories  and  offices  should  not 
have  exactly  the  opposite  effect — by  de- 
priving the  employees  of  the  opportunity 
they  previously  enjoyed  of  working  in 
their  gardens  before 
beginning  tbeir  reg- 
ular occupations. 

Apparently  the 
procedure  of  setting 
the  clock  forward 
and  backward  has 
not  caused  much 
trouble  on  European 
railways.  Whether, 
with  our  much  lar- 
ger proportion  of 
single  -  track  lines, 
we  can  follow  the 
same  plan  with  im- 
punity is  siill  un- 
certain. 

Obviously  daylight-saving  has  much 
to  commend  it.  What  can  be  said  against 
it?  Many  arguments  urged  by  its  op- 
ponents are  fallacious  and  frivolous.  It 
has  been  called  unscientific,  but  it  is 
purely  a  practical  mea- 
sure, with  which  aci-  ^,  - 
ence  has  little  to  do; 
it  has  been  looked 
upon  as  immoral,  be- 
cause a  certain  amount 
of  "deception"  is  sup- 
posed to  be  in  vol  veil 
in  it  as  if  there  could 
be  any  deception  in  a 
mere  change  in  con- 
ventional time-keep- 
keeping  publicly  esta- 
blished by  law ! 

The  real  argument 
against  the  daylight- 
saving  scheme  is  that 
civilized  humanity  has 
a    strong    liking  fnr 
artificial  lijjbt 
though  it  r 
Mat! 
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nearly  Vi  mile 

England  saved  300,000  tons  of  coal  in  one 
year.  The  diagram  shows  the  size  of  the 
heap.     It  is  equal  to  a  21S-foot  cube 


that  which  we  derive  from  the  change- 
able "cyclonic"  weather  of  middle  lati- 
tudes, constituting  the  most  stimulating  of 
all  climates,  though  it  is  hardly  parallel. 

That  thrifty  old 
soul,  Benjamin 
Franklin,  was  an 
enthusiastic  day- 
light-saver, and  one 
of  the  first  to  formu- 
late an  opinion  on 
the  subject.  In  a 
much-quoted  essay 
he  took  the  people 
of  Paris  to  task  for 
lying  abed  hours  af- 
ter sun-up  -a  prac- 
tice resulting  in 
needless  expendi- 
tures  for  candles. 


Electricity  Makes  the  Winding 
of  Bandages  Easier 

IT  is  only  fit  that  electricity,  which  is  so 
widely  used  as  an  aid  in  the  destruc- 
tive work  of  the  war 
^  should  also  contribute 
its  share  to  the  efforts 
of  healing  the  wounds 
caused  by  the  war. 
An  electrical  contri- 
vance shown  in  the 
picture,  is  now  used  in 
the  workshops  of  the 
Red  Cross  for  expedi- 
ting the  formerly  slow 
and  laborious  work  of 
winding  bandages.  It 
is  a  reel  of  simple  con- 
struction, driven  by  a 
small  electric  motor 
supplied  with  power 
from  any  household 
lighting  circuit. 

This  contrivance  ob- 
viates much  handling 
of  the  bandages  and 
so  prevents,  to  a  great 
extent,  their  contami- 
nation. The  greatest 
advantage,  however,  is 
its  speed,  which  is  a 
boon  when  requisitions 
for  many  thousands  of 
these  bandages  have 
to  be  rapidly  filled. 


iC|Une  winds  thousands 
y  for  our  soldiers 
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The  set-up  model 
of  the  appearance 


Sample  House  in  a  Suit  Case  for 
Real  Estate  Drummers 

THE  drummer  or  traveling  salesman 
with  his  indispensable  sample  case 
containing  specimens  of  the  good 
he  is  trying  to  sell  is 
familiar  figure  every- 
where in  this  country. 
There  are  many  kinds 
of  salesmen  on  the 
road.  Some  sell  dry 
goods,  some  offer 
goods  that  are  not  so 
dry,  others  sell  hard- 
ware, groceries,  cigars  or  other  merchan- 
dise. But  who  has  ever  heard  of  a  drum- 
mer selling  houses?  Yet,  there  are  such 
and,  moreover,  like  other  drummers,  they 
carry  samples  of  their  goods  in  their 
trunks  or  sample  cases. 

An  Eastern  firm,  which  makes  a  busi- 
ness of  building  sectional  houses  that 
can  be  set  up  and  taken  down  again 
whenever  desired,  has  conceived  the  in- 
genious plan  of  selling  these  houses  by 
samples    which    their   drummers  carry 
with  them  on  their  tours.    The  samples 
are  cardboard  models,  printed  in  colors 
and  partly  cut  out,  so  that  they  can  easily 
be  put  together  even  by  inexperienced 
hands.    The  advantage  of  this  method  is 
evident.   Ground  plans  and  even  perspec- 
tive drawings  cannot  be  visualized  readily 
by  the  average  person.     By  showing 
models  the  salesmen  find  no  difficulty  in 
interesting  their  customers.    The  very 
fact  of  a  man  carrying  a  house  in  his 
sample  case  excites  curiosity  at  the  com- 
mencement, and  coupled  with  interesting 
sales  talk  forms  a  great  attraction. 


gives  a  good  idea 
of  the  new  house 


WUl  You  Give  the  Navy  An  Eye? 
They  Want  'Em  Badly 

THE  Navy  Department  in  Wash- 
ington has  issued  an  urgent  appeal 
to  all  citizens  owning 
binoculars,  spy-glasses 
or  telescopes  to  place 
these  instruments  at 
the  disposal  of  the 
Government.  The 
Navy  is  still  in  great 
need  of  such  optical 
instruments.  The  use 
of  the  submarine  has 
so  changed  naval  warfare  that  more  eyes 
are  needed  on  every  ship,  in  order  that  a 
constant  and  efficient  lookout  may  be 
maintained. 

Heretofore  practically  all  optical  glasses 
used  in  the  United  States  were  imported 
from  Germany,  France  or  England.  The 
war  has  put  a  stop  to  the  importation  of 
these  articles  and  as  there  is  no  longer  any 
supply  on  hand,  the  Government  finds  it 
necessary  to  appeal  to  the  patriotism  of 
private  owners. 

Citizens,  willing  to  come  to  the  aid  of 
the  Navy,  should  send  their  field  glasses, 
binoculars  or  telescopes,  securely  tagged 
and  giving  the  name  and  address  of  the 
donor,  by  mail  or  express  to  the  Hon. 
Franklin  D.  Roosevelt,  Assistant  Secre- 
tary of  the  Navy,  care  of  Naval  Observa- 
tory, Washington,  D.  C.  A  permanent 
record  of  the  donation  will  be  kept  and 
the  article  will,  if  possible,  be  returned 
after  the  termination  of  the  war.  For 
each  article  accepted  the  Government 
pays  a  nominal  fee  of  $1.  Now  then! 
Rally  'round,  and  altogether,  boys! 


Si 


The  bungalow  actually  built,  with  slight 
change  in  the  construction  of  the  pergola 


Showing  the  model,  printed  on  cardboard, 
in  its  sections,  before  it  is  put  together 
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Prizes  for  Labor-Saving  Automobile 

Improvements 

$100  for  the  best  labor-saver  and  $50 
for  the  next  best.    Read  these  rules 


MORE  than  four  million  Americans 
own  automobiles.  Most  of  these 
owners  run  their  own  cars  and 
make  their  own  repairs.  Many  of  them 
have  undoubtedly  invented  ingenious  at- 
tachments about  which  others  would  like 
to  know,  and  some  have  unquestionably 
made  improvements  about  which  the 
great  automobile  manufacturers  would 
like  to  know. 

All  this  latent,  unrecognized  inventive 
talent  should  be  brought  to  light,  es- 
pecially at  a  time  when  we  need  inven- 
tions. And  so  the  Popular  Science 
Monthly  has  decided  to  inaugurate  an 
automobile  contest.  It  offers  two  prizes 
—one  of  $100,  the  other  of  $50-  to  be 
awarded  in  accordance  with  the  rules  pub- 
lished below.  The  prizes  will  cover  at 
least  part  of  the  cost  of  patenting  the  in- 
ventions. The  devices  which  win  the 
prizes  will  undoubtedly  be  of  sufficient 
commercial  merit  to  warrant  an  automo- 
bile manufacturer  purchasing  the  patents 
by  which  they  are  protected. 

The  main  purpose  of  this  contest  is  to 
encourage  automobile  owners  and  users  to 
disclose  their  ideas. 

Rules  Governing  the  Contest 
1.  The  device  olTered  for  consideration 


CABLE.  DRAWN  THROUGH 
HOLLOW  WINDSHIELD  POST 


must  be  labor-saving  in  character.  In 
other  words,  its  use  must  result  in  a 
saving  of  the  muscular  eflfort  required 
to  run  a  car  or  to  maintain  it  in  good 
condition. 

2.  The  device  offered  for  consideration 
must  be  commercially  new.  In  other 
words,  it  must  not  be  purchasable  in  the 
open  market. 

3.  The  device  submitted  by  a  contest- 
ant may  be  a  simplification  or  improve- 
ment of  an  invention  now  incorpo- 
rated in  standard  automobiles.  Thus, 
it  may  be  an  engine  starter,  an  elec- 
trical or  hydraulic  gear  shift,  a  brake,  a 
mechanically  raised  body  top,  a  me- 
chanical clutch  throw-in,  etc.  But 
always,  it  must  be  commercially  new. 
The  accompanying  illustrations  with 
their  captions  will  give  the  prospective 
contestant  an  idea  of  the  kind  of 
labor-saving  device  the  Popular 
Science  Monthly  editors  have  in 
mind. 

4.  Contestants  are  not  limited  in  the 
number  of  devices  which  they  may  sub- 
mit. But  only  one  device  can  possibly 
win  the  first  prize  and  only  one  the 
second.  The  contest  is  open  to  every- 
body. 
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Here  is  an  excellent  instance  of  what  we  mean  when  v, 
This  hood-raising  mechanism  does  away  with  all, 
lever,  as  it  consists  of  a  method  of  rs 
developed  by  the  engine.    Your  drsn 
clearly  show  essential  features. 
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5.  The  labor-saving  device  submitted 
must  be  clearly  shown  in  one  or  more 
views.  The  drawings  need  not  be  made 
by  a  skilled  draftsman.  It  Is  sufficient 
that  they  should  be  intelligible.  While 
pencil  sketches  will  be  considered,  con- 
testants are  requested  to  make  their 
drawings  in  ink  on  bristol  board.  The 
views  should  be  sufficient  in  number 
to  set  forth  the  construction  and  general 
arrangement  of  the  parts  clearly.  The 
contestant's  name  and  address  should  ap- 
pear on  each  sheet  of  drawings. 

6.  The  draw- 
ings   must  be 
accompanied 
by   a  descrip- 
tion, preferably 
typewritten,  in 
which  the  con- 
struction and 
operation  of  the 
device  is  clearly 
given.    It  must 
be  written  on 
one  side  of  the 
paper  only,  and 
it  should  not  be 
more  than  five 
hundred  words 
in  length.  The 
name  and  ad- 
dress of  the  con- 
testant should 
appear  in  the 
upper  left-hand 
corner   of  the 

first  sheet  of  the  written  description. 

7.  The  drawings  and  description  en- 
tered by  contestants  must  be  received  by 
the  Popular  Science  Monthly  not  later 
than  5  P.  M.  on  April  10th. 

8.  The  judges  of  the  contest  will  be 
the  editors  of  the  Popular  Science 
Monthly. 

9.  The  following  devices  and  processes 
are  barred  from  the  contest: 

All  compounds  to  be  mixed  with  the 
fuel  in  an  attempt  to  obtain  more  power. 

All  auxiliary  air  devices  and  similar 
equipment  designed  to  save  fuel  by  mak- 
ing the  mixture  leaner. 

All  parts  of  the  engine,  clutch,  gear  set, 
transmission  mechanism,  rear  axle,  steer- 
ing wheel  and  any  other  part  of  the 
chassis,  unless  a  reduction  in  the  amount 
of  muscular  energy  at  present  expended 


Orive-jKstt 
t9  rear 


Tooth  controlling 
ChaW-jp«ol  move(T«r>lor 
qw  change -5p«0 


This  illustratioa  also  ihows  a  clearly  detailed 
drawing  of  a  device  that  enables  a  driver  to 
change  speeds  without  exjjcnding  energy  to  throw 
the  clutch  in  and  out.  It  consists  of  three  gears 
arranged  on  the  surface  of  a  cone  and  parallel  to 
the  base.  Spiral  gears  connect  the  three  main 
gears  and  allow  one  gear,  driven  from  the  main 
shaft  to  be  slid  from  the  smaller  of  the  gears  on 
the  frame  to  another  and  back  again  without 
throwing  out  the  clutch  as  is  usually  necessary 


to  drive  the  average  automobile  is  ob- 
tained. 

10.  A  first  prize  of  $100  will  be  awarded 
to  the  contestant  who,  in  the  opinion  of 
the  judges,  has  produced  the  simplest,  and 
most  desirable  labor-saving  device. 

A  second  prize  of  $50  will  be  paid  to  the 
contestant  who  submits  the  device  next 
in  order  of  merit. 

11.  The  wiiiners  of  the  contest  will  be 
announced  in  the  June  issue  of  the  Popu- 
lar Science  Monthly.  A  description 
of  the  device  which  won  the  first  prize  will 

appear  in  the 
same  number, 
together  with 
the  name  of  the 
winner.  In  the 
July  issue  of  the 
Popular  Sci- 
ence Monthly 
a  description  of 
thedevicewhich 
wins  the  second 
prize  will  be 
published  to- 
gether with  the 
name  of  the 
winner. 

12.  The  ed- 
itors of  the  Pop- 
ular Science 
Monthly  shall 
have  the  right 
to  publish  meri- 
torious devices 
which  do  not 
win  a  prize.  The  regular  space  rates  will 
be  paid  to  the  contestants  who  submitted 
the  drawings  and  descriptions  of  devices 
thus  selected. 

13.  Each  contestant  retains  full  property 
rights  in  the  invention  that  he  submits. 
The  only  restriction  is  ihat  imposed  by 
Rule  12. 

14.  When  a  contestant  submits  more 
than  one  device  the  description  and  draw- 
ing of  each  device  must  be  sent  as  a 
separate  unit. 

15.  No  manuscripts  or  drawmgs  will  be 
returned  to  contestant  unless  return  post- 
age is  enclosed  on  submission. 

16.  Address  your  drawings  and  specifi- 
cations to  the  Motor  Contest  Editor, 
Popular  Science  Monthly,  225  West 
39th  Street,  New  York. 

Please  follow  the  above  rules  carefully. 
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Inflicting  Pain  to  Resuscitate 
Victims  of  Electric  Shock 


T' 


When  the  supply  of  checkerboards  ran  out  the 
Y.  M.  C.  A.  thought  of  using  up  old  linoleum 

Remember  That  Old  Checkered 
Bedroom  Linoleum? 


O  the  uninitiated,  the  treat- 
ment which  a  workman  suffer- 
ing from  an  electric  shock  receives 
at  the  hands  of  his  co-workers  is 
inhuman  and  brutal.   When  a  line- 
man, for  instance,  stringing  primary 
wires,  has  received  a  shock,  which 
caused  him  to  lose  his  balance  and 
fall  to  the  ground  apparently  life- 
less, the  first  thing  his  working 
mates  do  is  to  take  Arm  hold  of  the 
ankles  of  the  limp  body,  raise  it 
uYitil  the  entire  weight  rests  upon 
the  back  of  the  neck  and  then  let  it 
drop  again.    Next  they  will  take  a 
pair  of  connectors  or  any  other  heavy 
object  and  hammer  the  soles  of  the 
victim's  feet  without  removing  the  shoes. 
While  this  is  being  done  another  comrade 
will  pry  open  the  mouth  and  yank  for- 
ward the  tongue,  which  is  invariably 
swallowed  in  electric  shock.   By  this  time 
unless  the  man  was  instantly  killed,  he  has 
recovered  consciousness,  the  successive 


WHEN  the  United  States  entered  the 
war  and  hundreds  of  thousands  of 
young  men  were  drafted  into  the  service 
of  their  country  many  questions  arose 
which  had  to  be  solved.  The  problem  of  shocks  of  pain  having  in  some  way  coun- 
equipping,  housing,  arming  and  training  terbalanced  the  effects  of  the  electricity, 
the  young  soldiers  and   

We  Shall  Eat  When  We  Grow 


of  feeding  them  in  the 
camps  and  training 
quarters  and  later  at 
the  war  front,  de- 
volved upon  the  gov-  i 
ernment.  Public  spirit- 
ed citizens  and  patri- 
otic organizations  un- 
dertook to  provide  the 
boys  with  entertain-  ' 
ment  and  to  supply 
small  luxuries. 

The  Young  Men's 
Christian  Association 
decided  to  furnish 
checkerboardsandmen 
and  employed  a  num- 
ber of  women  to  pre- 
pare the  games.  As  the 
supply  of  checker- 
boards,  formerly  im- 
ported from  Germany, 
was  soon  exhausted, 
boards  were  made  by 
mounting  old-fash- 
ioned checkered  lin- 
oleum on  cardboard. 


How  the  new  kind  of  "false 
teeth"  would  appear  when  in- 
serted in  the  mouth  of  a  person 


Old  and  Lose  Our  Teeth 

PROGRESS  in  dental  science 
clearly  indicates  that  we  shall 
be  enabled  to  masticate  food  in  old 
ge  more  readily  than  our  f ore- 
athers  could.  Inventors  are 
ttacking   the   problem  in 
arious  ways,  and  in  some 
recent  experiments  the 
attempt   is    made  to 
imitate  nature  by  hing- 
ing the  upper  and  lower 
mouth   plates   in  the 
manner  shown. 

A  coiled  spring  with- 
in the  hinge  separates 
the  plates  when  the 
mouth  is  opened.  Pro- 
vision is  made  also  for 
the  side  movement  of 
the  lower  plate  by  em- 
ploying a  horizontal 
hinge.  This  takes  care 
of  the  usual  grinding 
process  in  eating. 
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Oh,  Henry— What 
Them  Go  'Round? 
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How  Many  of  TTicse  Words  Can 


PRETTY  young  girls  passing 
store  windows  in  which  a 
new  advertising  contrivance  is 
being  displayed  have  asked  that 
question;  old  people  have  asked 
it;  everybody  asks  it.  It  gets 
attention  from  all  sides. 

The  machine  recently  patent- 
ed by  H.  J.  Herberts,  consists 
simply  of  a  polished  cylinder 
mounted  in  an  upright  position, 
and  resembling  a  restaurant 
coffee  urn  in  size  and  general 
appearance.  Inside  an  arma- 
ture-like electromagnet  revolves, 
throwing  a  strong  magnetic 
field  through  the  thin  outer  shell.  Then 
when  objects  containing  steel  or  iron  are 
thrown  against  the  shell  they  cling  to  it 

and  move  around  and 
around  it  along  with 
the  magnetic  field,  in 
spite 
Brushes    of  the 
fact  that 
the   shell  itself 
does  not  rotate. 
Articles  journey- 
ing endlessly 
around  the  cylin- 
der are  objects  of 
great  curiosity. 
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If  you  can  define  seventy- five  of  the  tota 

bcr  of  these  words  you 

arc  a  *'  superior 

Motor. 


Diagram  gives  idea 
of  general  princi- 
ples actuating  the 
magnetic  advertis- 
ing contrivance 


Any  article  which 
contains  iron  and  is 
not  too  heavy  will 
revolve  'round  and 
'round    the  drum 


Have  You  a  Supermind  ?  If  So,  You 
Can  Define  These  Words 

DR.  LEWIS  M.  TERMAN,  professor 
of  education  in  Leland  University, 
has  introduced  a  new  intelligence  test 
which  is  said  to  give  good  results. 

The  words  in  the  accompanying  list 
were  selected  at  random  from  the  dic- 
tionary and  arranged  according  to  their 
approximate  difficulty.  The  person  is 
asked  to  begin  with  the  simplest  words, 
giving  their  definition  and  continuing 
through  the  list  until  he  can  no  longer 
define  them. 

The  test  is  ba.sed  upon  the  assumption 
 that  a  person's  in- 
telligence is  pro- 
portionate to  his  vo- 
cabulary and  that 
the  ability  to  de- 
fine a  certain  num- 
ber of  words  may 
be  accepted  as  an 
index  of  the  person's 
vocabulary.  The 
average  adult  can 
define  sixty-five  per 
cent,  of  the  words, 
representing  a  vo- 
cabulary of  11,700 
words,  while  the  su- 
perior adult,  who 
can  define  seventy- 
five  or  more  of  the 
words,  commands 
a  vocabulary  of 
1 3, 500  words  or  over. 
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Moving  X-Ray  Pictures 

See  your  joints  move  and 
your  heart  beat  on  the  screen 


This  fracture  is 
frequently  un- 
known to  the  pa- 
tient. He  rubs 
't — and  walks 
lame    for  good 


ssi  0  n  a  1 
10  \v.,w.rn  N.  to  the  lai- 
iiriii--"^"  unsuc- 


pecially  true  in  surgical  work  in  the  army 
for  tracing  bullets  and  locating  fractures. 

As  an  example  of  the  benefit  to  be  de- 
rived from  an  X-ray  examination,  take 
the  case  of  a  fracture  which  is  very 
common.  This  fracture  is  generally 
caused  by  dropping  a  heavy  object  on  the 
foot.  The  injured  person  usually  binds 
|ION  radiography,  a  subject  of  up  the  foot  after  rubbing  on  some  lini- 
ense  interest,  both  to  the  pro-    ment.    That  one  of  the  delicate  bones 

may  be  broken 
never  occurs  to  him. 
The  result  of  this  is 
that  the  bone  grows 
together  in  an  ab- 
normal position,  so 
that  all  the  rest  of 
his  life  the  owner  of 
the  foot  experiences 
difficulty  in  walk- 
ing. An  X-ray 
would  have  revealed 
the  fracture,  the 
bone  could  have 
been  set  in  the 
proper  position  and 
in  a  short  time  the 


cessfully  attempted 
for  the  paiJt  eight 
years.  Scientists, 
with  the  aid  of  the 
fluoroscope,  have 
been  able  to  see  the 
inner  working  of  the 
human  body.  The 
fluoroscope  is  a  fluo- 
rescent screen  hav- 
ing a  hood  for  the 
protection  of  the 
physician's  eyes. 
With  this  instru- 
ment it  is  possible  to  see  the  shadows  patient  would  have  been  as  well  as  ever, 
cast    by   objects   in  the  path  of  the        The  X-ray  machine  used  by  Dr.  Crusius 


Using  X-rays  to  locate  a  fracture  of  the 
forearm.  The  rays  can  penetrate  a  wall 


X-ray. 

Dr.  E.  L.  Crusius  of  New 
York  city,  after  months  of 
experimenting  has  accom- 
plished motion  radiography 
to  the  extent  of  showing  the 
joints  in  motion.  He  is  now 
experimenting  to  show  the  pul- 
sations of  the  heart,  the  pe- 
culiar wave-like  motion  of  the 
stomach  in  digestion,  the  ex- 
pansion of  the  lungs  in  breath- 
ing and  other  organic  motions 
in  the  human  body. 

Dr.  Crusius  hopes  to  be  able 
to  give  his  findings  to  the 
Government  within  a  short 
time.  Now  that  the  X-ray 
has  entered  the  motion  picture 
world,  the  general  public  will 
be  able  to  see  how  great  an 
assistance  the  X-ray  can  be  to 
the   physician.     This  is  es- 
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Section  of  mo- 
tion-picture film 
of  a  radiograph 
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in  his  work  generates  five  hun- 
dred thousand  volts.  The  rays 
are  exceedingly  powerful,  in 
fact  they  can  penetrate  a  six- 
foot  stone  wall. 

The  exploration  of  one's 
anatomy  by  the  X-ray  is  ac- 
complished without  any  more 
pain  or  unpleasant  after  effects 
than  would  be  experienced  in 
having  a  photographer  take  an 
ordinary,  look-pleasant-please 
photograph.  As  the  X-ray  is 
a  straight  ray  and  cannot  be 
turned  or  deflected  in  any 
way,  the  great  difficulty  in 
making  motion  radiographs 
has  been  to  get  a  screen  placed 
between  the  X-ray  and  the 
camera  that  would  not  fog  the 
film  and  at  the  same  time 
would  show  the  image.  Dr. 
Crusius  has  accomplished  thiSi 
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The  Forest  Skyscrapers 
of  Australia 

• 

THE  tallest  of  California's 
"big  trees"  is  325  feet  in 
height,  but  among  the  great 
gum  trees  of  Australia  many 
specimens  are  more  than  400 
feet  in  height,  and  one,  which 
was  felled  in  southeast  Australia, 
measured  471  feet— the  tallest 
tree  on  record.  Gum  trees  g^'ow 
very  rapidly. 


A  Motorcycle  as  a  Vibra- 
tionless  Tripod 

BREATHES   there  the  pho- 
tographer who  has  not  at 
some  time  or  other  "lost  his  re- 
ligion" because  the  wind  has 
shaken  his  tripod  and  spoiled  a 
plate?    John  Edwin  Hodd,  a 
Los  Angeles  press  photographer  who  uses 
a  motorcycle  for  getting  about,  has  over- 
come this  difficulty  so  far  as  exterior 
views  are  concerned,  by  the  use  of  a  uni- 
versal jointed  kodak  fastening  attached  to 
the- handle  bar  of  his 
machine. 

The  motorcycle  is 
placed  on  its  stand 
at  a  convenient  dis- 
tance from  the  ob- 
ject to  be  photo- 
graphed, and  by  the 
use  of  the  universal 
joint  the  camera  is 
pointed  in  any  direc- 
tion or  at  any  angle. 
Attaching  or  detach- 
ing the  instrument  is 
but  the  work  of  an 
instant. 

Because  of  the 
great  weight  of  the 
motorcycle  the 
camera  is  held  per- 
fectly rigid  even  in  a. 
strong  wind.  Clear- 
cut,  perfect  pictures 
are  the  result,  and 
the  necessity  of  car- 
rying a  tripod  is 
avoided.  The  attach- 
ment ianot  in  the  way. 


FVeech  Ollin*!  I'li..!.. 

Sirens  on  top  of  the  Equitable  Life  building  in  Paris 
give  warning  when  German  raiders  are  approaching 

Sirens  Give  Warning  of  the  Ap- 
proach of  Raiders 

IN  the  French  cities  warning  of  German 
air  raiders  is  g^iven  by  sirens  of  different 
construction,  some 
electric,  others  work- 
ed by  compressed  air 
or  steam.  The  sound 
of  these  sirens  is  so 
powerful  and  pene- 
trating that  it  can 
be  heard  for  miles 
even  under  unfavor- 
able conditions. 
Lookouts  are  main- 
tained at  elevated 
points  and  day  and 
night  close  watch  is 
kept  upon  the  hori- 
zon line  in  the  di- 
rection toward  the 
enemy, 

Paris  itself,  how- 
ever, has  been  almost 
immune  from  aerial 
attack.  To  cross  the 
anti-aircraft  guns  and 
to  elude  the  patrol- 
ling airplanes  is  prac- 
tically an  impossibil- 
ity since  the  retire- 
ment of  the  enemy. 


This  press  photographer  uses  his  motor- 
cycle as  a  firm,  portable  camera  tripod 
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Why  Tanks  Are  Giant  Caterpillars 


Armor?  The  Caterpillar  has  it.  Traveling  treads?  The  Cater- 
piUar  has  them  too.  Machine  guns?  It  has  a  poisoa  sq^it-gua 

By  John  Walker  Harrington 


THE  motion  of  the  most  formidable 
and  terrifying  of  modem  war  ma- 
chines has  often  been  compared  with 
that  of  the  lowly  larva  from  which  comes 
the  radiant  buttertly.  This  famed  cruiser 
of  the  hattlefields  might  never  have  been, 
but  for  the  invention  of  the  farm  trac- 
tor of  Benjamin  Holt  wdth  its  caterpillar 
tread.  Through  the  courtesy  of  Captain 
Haiz,  of  the  British  Army,  who  is  here 
demonstrating  the  pride  of  the  English 
arms,  the  writer  was  permitted  to  spend 
nearly  an  hour  within  the  Britannia,  and 
at  every  point  he  was  more  and  more  im- 
pressed with  the  idea  that  not  only  does 
the  tank  resemble  the  caterpillar  in 
movement,  but  that  there  are  strange 
likenesses  in  structure,  in  armor,  and 
even  in  control  lietween  the  two  objects. 

The  tank  is  a  high-powered,  armored 
automobile  differing  from  the  war  motor- 
car in  that  it  moves  not  on  wheels  but  on 
two  sted  belts  traveling  on  the  heavy 
metal  frames  on  either  side  of  its  diamond- 
shaped  body.  The  belts  consist  of  shoes 
ingeniously  linked  together  in  endless 
chains.  Each  shoe  has  a  flange,  with 
wliich  the  tank  can  lay  a  firm  hold  on  the 
ground.  The  belts  are  fitted  to  heavy 
sprockets.  The  rear  sprockets  are  con- 
nected by  gearing  with  the  powerful 
engine  in  the  back  of  the  tank.  The  front 
sprockets  are  idlers  over  which  the  belts 
glide.  There  are  also  wheels  which  rest 
on  the  upper  surfaces  of  the  belts.  At 
the  top  of  the  frames  are  rollers  over 
which  the  belts  pass.  The  tank  is  really 
laying  down  twin  tracks  or  a  railroad 
of  its  own. 

The  body  of  the  average  caterpillar 
consists  of  thirteen  segments,  four  of 
which  belong  to  his  thorax  or,  dropping 
into  mechanical  terms,  his  fore  compart- 
VMBt,  while  nine  are  assigned  to  the 
abdominal  section.  The  number  of 
segments  varies  with  the  species.  The 
chest  portion  has  three  pairs  of  true 
legs,  so  called  because  they  are  well 
jointed,  easily  controlled  and  muscular. 


Th^  are  protected  with  homy  sheaths 
and  are  in  effect  armored.  -WHh  these 
true  legs  the  caterpillar  can  steer  him- 
self, help  himself  along  a  twig,  or  seize 

leaves. 

The  pro4flC9i  or  false  legs,  appear  on 

at  least  five  of  the  segmoits,  duly  paired. 
In  their  structure  they  resemble  the  shoes 
of  the  tank  belts  to  some  extent  and  they 
perform  the  same  functions.  Th«y  are 
fleshy  unjointed  protuberances  rathw 
than  limbs.  At  the  bottom  of  each  one 
are  minute  hooks  which  are  used  auto- 
matically in  giving  the  animal  a  hold  on 
the  surface  he  is  traversing.  Tbqr  are 
for  clasping,  and  in  fact  the  rear  pair  are 
so  modified  as  to  be  called  claspers. 
Now,  if  a  caterpillar  could  keep  his  pro- 
legB  or  shoes  moving  ovw  hia  head  and 
over  his  tail  in  an  endless  chain  arrange- 
ment, his  resemblance  to  the  tank  as  far 
as  the  locomotion  details  are  concerned 
would  be  perfect. 

Some  of  the  ratendS^vs  have  such  a 
rapid,  undulating  movement,  that  it  is 
ha^  at  first  to  analyze  its  elements.  The 
caterpillar  actually  walks  by  extending 
and  contracting  tiie  fleshy  segments  ci 
his  body,  the  power  being  tnuumnitted 
mostly  to  his  pro-legs. 

Any  one  who  has  seen  the  fuzzy  larvae 
of  the  tussock  moth  going  up  a  tree  tnuk 
will  realize  that  the  caterpillar  is  happy  at 
any  angle.  The  same  principle  of  construc- 
tion illustrated  in  that  insect  permits  the 
tank  almost  to  stand  on  end  without  los- 
ing balance. 

For  the  sake  of  simplicity,  the  wheels 
at  the  rear  of  the  tank  by  which  it  was 
once  steered  have  been  discarded  and 
the  direction  is  given  by  running  the  two' 
belts  at  (lifTerent  speeds.  The  land.ship 
is  rudderless.  The  caterpillar  can  twist 
his  segments  at  the  jointures. 

The  observation  facilities  and  guide 
centres  of  both  are  in  their  forward  com- 
partments. The  commander  of  a  tank 
and  the  driver  sit  well  forward  in  the 
Juggernaut,  looking  out  of  veiy  narrow 
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This  comparison  shows  clearly  the  resemblance  between  a  tank  and  a  caterpillar.  The 
artist  has  drawn  them  to  such  scale  that  they  are  both  the  same  sire  and  the  immediate 
surTX>undings  of  each  are  in  prop>ortion.  Suppose  a  caterpillar  as  big  as  a  tank  came 
marching  over  our  fair  country.  Suppose  he  were  eight  feet  wide  and  twenty  feet  long 
— the  size  of  a  tank — what  a  frightful  monster  he  would  be!  Yet  this  is  approximately 
the  appearance  of  a  tank  to  the  Boches.    No  wonder  that  they  cause  such  consternation 
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afita   When  it  is  oeeenuy  to  dose  the 

tdatA  on  account  of  rifle  fire,  the  pilot 
gropes  his  way  as  best  he  may.  The 
captain  or  lieutenant  in  command  is  the 
bndiB  of  tiie  steel-ded  eaterpHlur. 

Caterpillars  have  fairly  active  brainBand 
a  ^ood  workable  ganglia,  or  nerve  center. 
On  either  side  of  the  head  they  have  small, 
shining  eyes  in  rows.  They  also  get  good 
infonnatioii  about  the  nature  of  the 
over 
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Moi  it>t 
PouttrAid 

(CUufer) 


A  tank  and  a  caterpillar  are  first  cousins. 
Notioe  the  wonderful  likenen  in  mechanical  detail 


which  they  are 
passing  by  low- 
•ring  delicate 
filaments  or 
sense  organs 
known  as  pa- 
pillL 

The  British 
tank  is  a  terror 
to  the  Teuton 
infantry  as  it 
starts  relent- 
lessly over  No 
Man's  Land, 
crushing  every- 
thing within 
its  reach  and 
mowing  down 
the  enemy.  It 
brushes  aside 
wire  entangrle- 
mentSf  shatters 
dugouts  and 

forts  of  reinforced  concrete  and  slays 
cowering  wretches  in  the  trenches  whose 
cries  for  merey  the  men  in  the  car  of 

d»Mth  cannot  hear.  What  the  tank  is  to 
modern  battle,  the  caterpillar  may  well 
be  in  the  wars  of  the  insect  world. 

Imagine  what  a  virion  of  frightfulness 
that  hideous  specimen  of  the  larval  state, 
the  hickory-horned  devil,  would  be  to 
the  human  race,  if  he  were  enlarged  to 
tank  rise,  approximately  eight  feet  wide 
and  twenty-eight  feet  long !  What  a  sight 
to  make  men's  knees  shake  with  fear, 
with  his  waving  antennae,  his  fierce  and 
gleaming  jaws,  his  towering  horns,  his 
beady  eyes,  and  his  ponderous  bulk!  He 
would  ignore  all  obstacles  as  he  went 
trantplitig  and  devouring  over  the  plain, 
his  vertical  mouth  opening  and  shutting 
meanwhile  like  a  ponderous  valve. 

In  the  realm  of  twigs  and  leaves,  the 
cry  "Thv  Caterpillars  are  coming!"  must 
mean  as  much  as  the  alarm  "The  Tanks! 


The  Tanks!"  means  to  the  GemuuH.  The 
caterpillar  is  not  the  inoffensive  ilug 

which  he  often  seems  to  be  as  we  look 
down  upon  him  as  he  bestirs  hinueU 
across  some  woodland  walk.  His  hid»  it 
very  thick,  and  underneath  it  is  a  heavy 
layer  of  fat.  The  doughty  warrior  ants 
coming  out  with  their  nippers  to  assail 
him,  do  not  worry  him  much.  Up  goes 
the  tank  of  the  world  underfoot,  and 

down  he  comes 
with  a  swing 
of  the  forward 
part  of  his  body 
and  a  group  of 
his  enemies  are 
crushed  to 
extinction. 
Several  varie- 
ties of  cater- 
pillars have 
very  effective 
weapons  of  (rf- 
fense.  The  spe- 
cies from  which 
comes  the  swal- 
low-tail butter* 
fly  mounts  a 
rapid-fire 
poison-gas  gun. 
When  he  is  hard 
presBsd  by  Ui 
enemies  he  will 
project  from  his 
head  a  tube  which  looks  not  unlike  the 
barrel  of  a  Lewis  machine-gun,  and  dia> 
charge  an  odor  so  ofiTensive  that  iuseeli 
within  scent  of  it  curl  up  and  die. 

The  camouflage  of  tanks  and  cater- 
pillars is  effective  always.  "Old  Crusty " 
at  the  western  front  and  "Old  Cnwly,** 
of  the  garden  both  resort  to  disguise. 
The  tank  is  often  painted  the  hue  of  the 
mire;  the  caterpillar  assumes  the  tone  of 
the  soQ. 

There  scarcely  seems  a  characteristic, 
therefore,  either  of  the  fuzzy  denizens  of 
the  foliage  or  of  the  monster  military 
mechanisms  which  may  turn  the  tide 
of  this  war,  which  does  not  reveal  thst, 
after  all,  the  terrors  (tf  the  terrain  alt 
caterpillars  titanic. 

It  seems,  after  all,  as  though  "  there's 
nothing  new  under  the  sun."  We  copy 
the  fish  for  submarines,  the  birds  for 
airplanes,  and  now  the  tank  is  juit  t 
glorified  caterpillar. 


Digitized  by  Google 


Popular  Science  Monthly 


559 


How  to  Keep  the  Mois- 
ture in  Cheese 

CHEESE  would  not  get 
stale  and  dry  so  quickly 
if  proper  care  were  taken  of  it 
as  soon  as  it  comes  into  the 
kitchen.  If  a  whole  cheese 
is  bought  at  one  time,  after 
the  first  slice  has  been  taken 
out  of  it,  the  f^at  side  of  a 
warm  knife  should  be  rubbed 
over  the  cut  surface.  This 
closes  the  pores  and  keeps  the 
cheese  moist. 

Whenever  possible,  cheese 
should  be  wrapped  in  oiled 
or  parchment  paper.  When 
such  paper  is  not  obtainable, 
cheesecloth  which  has  been 
moistened  in  salt  water  and 
then  wrung  out  almost  dry, 
may  be  substituted. 

It  must  not  be  kept  too 
moist  or  it  will  go  moldy. 


<E>  Inl.  Vi\m  Herv. 

These  particular  infants-in-arms  are  automobile 
foot-warmers  used  in  a  New  York  heatless  street-car 


"Stretching"  a  Pound  of  Butter  to 
Make  Two  Pounds 

TWO    pounds   of    good  table 
butter  out  of  one  pound  and 
a  pint  of  milk?     Yes,  it's  done. 

The  churn  which  performs  the 
feat    was  recently  placed  upon 
the  market.    It  is  square  in 
shape  and  heavy  of  glass, 
and  the  churning  mechan- 
ism, entirely  of  metal,  is 
attached  to  the  glass 
churn  by  a  metal  screw 
cap.     In  making  the 
"stretched"  butter  the 
churn    is  warmed 
before  the  milk 
and  shaved  butter  are 
put  in.    After  stirring 
one  minute  the  whole 
chiU'D  is   placed  into 
cold    water    and  the 
operation  is  completed 
by  churning  for  another 
minute.  Salt  and,  if  de- 
sired, some  coloring 
should  be  added  before 
churning. 


Chum  which 
of  butter  into 


They  Carried  Stoves  in  Their  Arms 
And  Kept  From  Freezing 

THEY  sat  huddled  up  together, 
four  chorus-girls,  in  a  freez- 
ingly  cold  New  York  street-car  on 
one  of  the  days  that  New  York 
shivered  and  wondered  whether 
it  would  ever  be  warm  again. 
Each  girl  held  in  her  hands 
what  looked  like  an  oval- 
shaped  can  wrapped  in 
some  fabric. 
"What  are  they  hold- 
ing?" 

Everybody  in  the 
car  aaked  himself  that 
question. 

The  mysterious  cans 
proved  to  be  automo- 
— bile  foot-warmers, 
heated   by  charcoal. 
Carrying  a  stove  in  your 
arms  must  have  its  pleas- 
ant side,  judging  from 
the  expressions  of  the 
girls  in  our  photograph. 
They  would  be  awkward 
for  shopping  though. 


makes  one  pound 
two  pounds  thereof 
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Our  illustrations  shovvr 
monuments  to  the  pa- 
triotism of  the  women 
of  America  and  Eng- 
land. The  lower  one 
shows  a  collection  of 
trinkets  donated  by 
English  ladies,  and  the 
upper  one  by  American 
ladies,  to  help  the 
light  for  democracy 

Trinkets  and  Jewels— Into  the  Melt- 
ing Pot  tb  Help  Win  the  War 

WHEN  the  aviation  committee  of  the 
National  Special  Aid  Society,  de- 
cided to  raise  a  fund  for  the  benefit  of  the 
aviation  branch  of  the  American  army, 
the  chairman  of  the  committee,  Mrs. 
William  A.  Bartlett,  adopted  a 
novel  method  for  accom- 
plishing the  purpose.  In 
stead  of  appealing  for 
cash  contributions, 
the  committee  sent 
out  a  call  for  trinkets 
of  valuable  metal. 
The  response  was  im- 
mediate. Our  pic- 
ture shows  Mrs. 
Bartlett  sorting  over 
a  box  full  of  mugs, 
vases,  teapots,  brush- 
es and  other  articles 
of  silver,  which  had 
been  sent  to  the  com- 
mittee by  patriotic 
women.     These  ar- 


ticles are  taken  to  the  United  States  Aaaay 
office  and  melted  for  the  metal  in  them. 
The  Government  sends  its  check  for  the 
metal  value  of  the  trinkets  to  the  fund. 
The  money  is  to  be  used  for  the  benefit  o( 
the  American  aviators  and  the  welfare  of 
their  dependents  in  case  of  disaster. 

In   England   the   Duchess   of  Marl- 
borough started  a  fund  for  Child  Welfare, 
and  many  women,  distinguished  in  so- 
ciety, contributed  generously  by  donating 
some  of  their  jewels  to  be  sold  for  the 
benefit  of  the  fund.  The  accom- 
panying picture  shows  some 
of  the  most  valuable  jewels 
contributed.  Thehairor- 
nament  at  the  top, a  rope 
of  pearls  and  diamonds 
with  thirteen  clusters, 
was  the  gift  of  Lady 
Ward ;  the  aquama- 
rine and  diamond  cor- 
sage ornament  in  the 
case  was  contributed 
by  Mrs.  Cecil  Baring; 
Lady  Henry  donated 
the  turquoise  matrix 
brooch  surrounded  by 
diamonds. 


The  stove  and  fuel  here  illustrated  will 
radiate  heat  continuously  for  three  hours 


Cany  a  Stove  in  Your  Pocket  and 
Keep  Warm 

THE  Japanese  pocket  stove  has  made 
its  way  around  the  world.    It  con- 
gists  merely  of  a  metal  box  with  a  sliding 
lid,  and  covered  with  cloth.    The  unique 
feature  of  the  stove  is  the  fuel,  which  is 
sold  in  the  form  of  sausagelike 
rolls.    These  will  bum  for 
about  three  hours  without 
giving  oflf  any  smoke  or 
fumes. 

The  fuel  consists  of 
vegetable  materials, 
converted  into  char- 
coal, mixed  with  salt- 
peter, and  pressed 
into  cylindrical  form. 
These  are  dried  in 
the  Bun  and  then 
wrapped  and  packed. 

This  kind  of  stove 
was  extensively  used 
by  the  Japanese  sol- 
diers in  the  Russo- 
Japanese  war. 
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Starting  the  Kerosene  Car  from  the    secures  an  effective  and  bracing  air  bath 
Kitchen  Range  ^"^e^- 


ONE  of  the  most  unusual 
devices  yet  invented 
for  heating  kerosene  fuel 
when  an  automobile  us- 
ing such  fuel  is  to  be 
started,  consists  of  a 
rectangular  metal 
block   with  holes 
punched  through  it. 
This   is   heated  by 
being  placed  for  a 
few  minutes  over  the 
kitchen  gas  range,  or 
coal   stove,   and  then 
inserted   in    a  similar 
sized     rectangular  box, 
placed  in  the  intake  man- 
ifold, between  the  carbur- 
etor and  the  cylinders. 
When  starting  the  car,  the 
kerosene  fuel  is  heated  on 
113  way  to  the  cylinders, 
so  that  it  vaporizes  quick- 
ly.   The  block  is  not  re- 
moved   until    again  re- 
quired. 


nserle<*- 


The  metal  block  is  first 
heated  against  the  stove 


The  Aerautomotricycle  —  a  Weird 
Machine  Made  by  a  Doctor 

FOR  a  cool  spin  on  a  hot  afternoon,  the 
vehicle  shown   herewith   has  con- 
spicuous merits.    The  propeller  in  front 


A 


Tricycle  with  enginc-and-propeller  mechanism  built  by  an 
enterprising  and  ingenious  physician  of  New  York  City 


Mechanically,  this  vehicle  demonstrates 
that  the  three  well  known  ele- 
ments, a  tricycle,  an  air- 
cooled  "V"  motorcycle 
engine  and  a  propeller 
can  be  combined, 
and  how  showy 
the  combination  can 
■  be  made.  The  gaso- 
line tank  at  t^e  top, 
with  its  pointed  ends 
to  pierce  the  atmos- 
phere, suggests  great 
speed.  If  the  propeller 
were  at  the  rear,  close 
to  the  er.gine,  the  ma- 
chine would  look  com- 
mon, as  there  would  then 
he  no  need  of  the  long 
o\erhead  frame  of  tubes 
or  the  complicated  steer- 
ing, and  much  vibration 
*)1  the  propeller  shaft 
would  be  suppressed  and 
escape  notice.  Actually, 
the  propeller  blades  are 
made  of  thin  sheet  metal 
for  lightness,  and  there- 
fore have  to  be  braced  with  guy  wires. 
This  type  of  blade  the  same  as  that  used 
for  the  cooling  fans  of  automobiles  con- 
sumes much  more  power  than  it  returns 
in  propulsion.  By  virtue  of  this  property, 
which  under  other  circumstances 
might  be  termed  a  defect,  it 
tends  to  keep  the  engine 
busy  and  quiet  even  at  the 
very  moderate  speeds  for 
which  the  vehicle  seems  best 
suited.  There  are  no  springs 
or  other  means  for  moderat- 

  ing  road  shocks  and  vibra- 

V<.'^:-.^m      tion  of  the  whole  structure. 

As  it  appears  in  the  photo- 
graph the  machine  is  harm- 
less, the  chain  being  removed 
from  the  large  sprocket  wheel 
on  the  drive  shaft,  but  it 
gives  an  excellent  idea  of  it.s 
appearance  as  it  runs  around 
the  city  streets  and  avenue?. 
The  machine  has  given  its 
owner  much  pleasure  and 
amusement,  both  in  its 
building  and  running. 
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Dealing  Death  with  Depth- Bombs 


How  depth-bombs  and  new  sea 
tactics  are  foiling  the  submarines 

By  Lloyd  E.  Darling 


WHAT  is  the  reason  submarines 
have  occupied  less  and  less  of  the 
limelight  recently?    How  does  it 
happen  that  their  ferocity  has  proven  not 
so  unconquerable  as  at  first  thought? 

It's  a  good  old  American  reason  -pluck 
and  inventive  genius. 

We  should  an- 
nounce at  the  begin- 
ning that  the  tactics 
of  American  de- 
stroyers operating  in 
the  submarine  zone 
are  just  the  opposite 
of  what  has  been  cur- 
rent practice.  Everj' 
time  our  destroyers 
see  a  submarine,  they 
head  straight  for  it. 
The  old  idea  was  to 
circle  around  and  take 
pot  shots  every  time 
opportunity  offered. 
The  new-  idea  works 
havoc  with  the  plans  of 
underwater  plotters. 

But  suppose  our 
destroyers  do  head 
straight  for  the  sub- 
marines— how  do  they 
do  any  exterminating 
even  then?  Answer: 
Depth-bombs. 
Let  us  pause  for  a 


Depth-bomb  mentioned  by  E.  F. 
Chandler.  Water  enters  through 
holes,  pushes  dial  or  diaphragm. 
Spring,  regulated  by  set-ke>',  op- 
poses the  pressure.  At  proper 
depth  pressure  causes  explosion 


moment  and  consider  how  two  American 
destroyers,  the  Fanning  and  the  Nichot- 
8on,  recently  disposed  of  a  U-boat  with 
depth-bombs.  The  incident,  as  vari- 
ously reported  in  the  Associated  Press 
despatches,  was  exciting.    We  may  retell 

it  as  follows: 

Wherein  One  Sub- 
marine Succumbs 

"Periscope  two 
points  off  the  star- 
board bow!"  called  a 
lookout  on  the  Fan- 
ning. Instantly  an 
alarm  to  general  head- 
quarters was  sounded 
and  the  helm  thrown 
hard  over.  Signal 
flags  were  swung  out, 
notifying  the  sister 
ship  of  the  exact  loca- 
tion of  the  enemy. 
At  the  same  time  the 
heliograph  began  its 
staccato  flashing  of 
orders  for  a  combined 
attack. 

The  submarine  sub- 
merged. Straight  for 
the  spot  where  last  it 
was  seen  went  the 
Fanning.  Arriving, 
the    commander  re- 


last  time, 
s  business 


Crew  of  submarine  surrendering  to  United 
States  destroyers  Fsnning  and  Nicholaon 
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The  McCombic depth-bomb  is  fired  from 
a  gxin  like  a  shell.  It  has  a  special  ad- 
vantage insofar  as  it  may  be  thrown 
within  harbors  or  other  protected  areas 

leased  a  depth  bomb,  though  not 
halting  hia. speed  in  the  least. 

In  a  moment  a  great  concussion 
shook  the  water  roundabout,  and  to  the 
rear  of  the  Fanning  a  huge  column  of 
water  rose  high  in  the  air,  oil  and 
bubbles  following.  The  powerful  ex- 
plosive, three  hundred  poundsin  weight, 
and  in  a  steel  case,  had  sunk  with  a 
little  splash  into  the  destroyer's  wake, 
bringing  its  message  of  death  and 
destruction  to   the  shark-like  craft. 

Meanwhile  the 
Nicholson  had  ar- 
rived on  the  scene, 
and  it  too  dropped  a 
depth-bomb.  Then 
both  boats  began  cir- 
cling the  area  wait- 
ing developments. 

Inside  three  min- 
utes developments 
came.  With  a  splash 
of  water  the  sub- 
marine suddenly  ap- 
peared on  the  sur- 
face, like  a  great 
whale  coming  up  to 
breathe.  It  behaved 
erratically;  was  evi- 
dently unmanage- 
able. The  Fanning 
again  bore  down,  fir- 
ing from  the  bow 
gun.  The  Nicholson 
also  closed  in.  But 

only  a  few  shots  were  necessary.  Out 
piled  the  entire  German  crew,  holding  up 
their  hands  in  token  of  surrender.  Before 
they  could  all  be  transferred  the  U-boat 
sank  from  under  them,  never  to  return. 
Some  of  the  American  crew  jumped  into 
the  water  in  an  attempt  to  save  stragglers. 


Cjecfinq  powder 


BOMDCASt 
H  later  xr^s 
ss  the  floab 
at  waterlj 
Surface 


i~  Float 


Bomb 


Entanglements 


Former  rhell 
case  serves 
?r  anchor 


Upon  the  McCom- 
bie  bomb's  alight- 
ing in  the  water,  a 
water-ignited  fuse 
sets  off  ejecting 
powder.  Thereupon 
bomb  separates  into 
three  parts,  a  float, 
the  bomb,  and  outer 
shell-case  itself 

At  center  of  page  is 
bomb  before  sepa- 
rating into  its  three 
parts.  Parts  after 
separation  are  at 
left.  Entangle- 
ments catch  on  p>ass- 
ing  ship,  draw  bomb 
against  its  side,  pro- 
jecting glass  tubes 
containing  fuse- 
mechanism  break, 
and  bomb  explodes 


One  drowned  however,  in  spite  of  the.<e 
efforts.  Another  later  died.  Four  offi- 
cers were  captured,  and  thirty-five  mem- 
bers of  the  crew.  The  submarine  was 
among  the  largest  in  the  Germany  navy. 

This  is  one  case  of  effective  work  on  the 
part  of  depth-bombs,  and  of  American  sea 
strategy.    It  is  typical. 

Depth-Bombs  Are  of  Many  Kinds 

What  are  depth-bombs?  Trinitrotoluol 
or  other  high  explosive  in  a  container. 
Detonated  under  water,  they  cause  a 
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Hallock  parachute  depth-bomb.  Flexible  diaphragm,  upon  striking  water, 
closes  a  pair  of  contacts.  Circuit  through  the  electric  cable  leading  to  bomb  is 
thus  closed:  bomb  explodes.  Length  of  cable  determines  depth  of  explosion. 
If  the  diaphragm  contactor  fails  to  work,  carbide  contactors  set  off  the  bomb 


Explo#»ve 


violent  compressive  wave  to  go  out, 
caving  in  the  side  of  a  submarine  in  the 
vicinity  as  if  it  were  an  eggshell. 

According  to  Edward  F.  Chandler,  a 
New  York  expert  on  underwater  develop- 
ments, one  type  of  effective  depth-bomb 
depends  solely  on  water  pressure  for 
e.xplosion.  The  illustration  on  the  right 
shows  details. 

The  bomb  may  be  of  any  convenient 
exterior  shape,  and  is  customarily 
equipped  with  two  eyes  for  the  attach- 
nu'nt  of  supporting  chains  at  the  stern  of  a 
'it'stroyer,  or  other  convenient  point.  The 
'erwater  pressure  acts  simply.  Push- 


ing in  on  the  diaphragm  shown,  it  causes 
a  detonator  to  be  fired  and  the  explosive 
set  ofif.  The  particular  depth  at  which 
detonation  occurs  may  preWously  be  fixed 
by  adjusting  the  bolt  which  projects 
through  the  diaphragm  and  outer  shell  of 
the  bomb.  A  graduated  scale  reading 
in  feet  makes  this  easy.  The  bolt  tightens 
up  or  slackens  the  coil-spring  pushing 
on  the  underside  of  the  diaphragm, 
thereby  making  a  correspondingly  greater 
or  lesser  water  pressure  necessan.'  to  com- 
press it  and  produce  an  explosion. 

ENidently  the  type  described  by  Mr. 
Chandler  is  the  result  of  evolution,  and  it 
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probably  is  the  most  effective  yet  de- 
veloped. However,  many  other  kinds 
have  been  patented.  A  Virginia  man 
named  Dunlop  produced  the  one  depicted 
on  page  566.  This  is  exploded  through 
the  driving  in  of  a  pair  of  wings  upon  the 
bomb's  striking  the  water.  These  wings 
release  a  suitable  clocltwork,  which  must 
run  a  short  time  before  the  primer  is  set 
off.  Meanwhile  the  bomb  is  supposed  to 
be  sinking  as  a  result  of  its  initial  velocity 
in  striking  the  water.  Whether  or  not  it 
would  always  do  this,  and  whether  the 
complicated  clock  mechanism  would  al- 
ways run  properly  is  open  to  doubt.  But 
ob\iously  a  clockwork  is  one  way  of  ex- 
ploding a  depth-bomb  and  probably  many 
working  on  the  general  principle  are  in 
current  use.  None  of  the  Allied  govern- 
ments will  tell  precise  details  of  the  latest 


developments  in  depth-bombs,  for  the 
Germans  would  be  too  interested.  But 
from  a  consideration  of  general  types 
already  known  in  the  depth-bomb  field, 
an  idea  of  the  underlying  and  fundamen- 
tal principles  may  be  obtained. 

Airplanes  Use  Depth- Bomb 

Not  all  depth-bombs  are  dropped  by 
destroyers.  Airplanes  have  used  them 
with  great  success.  On  page  564  we  show 
a  type  produced  by  W.  J.  Hallock  of 
Jersey  City.  The  explosive  is  contained 
within  a  long,  pointed  cylinder  at  the 
upper  end  of  which  is  a  detonator  and  a 
small  electric  batter>'.  An  insulated 
electric  cable  containing  two  wires  is 
attached  to  the  upper  part  of  the  cylinder, 
and  leads  to  a  relatively  small  parachute 
w  hich  serves  to  straighten  out  the  cable 


How  an  airplane  "gets"  a  submarine.  A  depth-bomb  causes  a  tremendous  explosion  caving 
in  a  submarine  anywhere  in  the  vicinity.    No  wonder  German  submarine  crews  mutiny  I 
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At  left:  Another  Hallock 
depth-bomb.  This  one 
explodes  through  the  ac- 
tion of  salt  water  entering 
through  the  sides  and  top 
of  the  upper  end  and 
short-circuiting  a  pair  of 
terminals.  Depth  of  ex- 
plosion is  regulated  by 
adjusting  the  openings 
at  which  the  water  enters 


J*  t>*f  Jron 


Dunlop  bomb,  which  is  set  off 
through  the  driving  in  of  a  pair  of  wings  ur>on 
striking  the  water.  Wings  release  a  clock- 
work, which  nins  for  a  time  (meanwhile 
bomb  is  sinking),  then  a  firing-pin  is  dis- 
engaged, a  primer  set  off,  and  the  bomb  fired 


when  the  bomb  and  its 
attachntients  descend 
from  the  airplane.  Just 
beneath  the  parachute 
is  an  aluminum  disk  on 
the  lower 


side  of  which 
is  mounted  a  flexible  diaphragm. 
When  the  diaphragm  strikes 
the  water  in  trailing  along  after 
the  bomb  at  the  end  of  the 
cable,  it  is  driven  inward,  and 
causes  an  electric  contact  to  be 
made  between  the  ends  of  the 
wires  coming  up  through  the 
cable,  which,  in  turn,  causes  the 
bomb's  explosion  at  a  depth 
below  the  surface  determined  by 
the  cable's  length.  Should  this 
impact  contactor  at  the  dia- 
phragm fail  to  set  off  the  bomb, 
other  pairs  of  contacts  are  pro- 
vided at  intervals  along  the  ca- 
ble's length.  These  are  separated 
by  pieces  of  calcium  carbide,  or 
starch,  and  are  suitably  pro- 
tected from  mechanical  injury. 
The  carbide  or  starch  dissolves, 
allowing  the  contacts  to  come 
together  and  explode  the  bomb. 

Another  of  Mr.  Hal- 
lock's  inventions  is  shown 
above.  This  one  is  with- 
out a  parachute  and  ex- 
plodes by  the  action  of 
saltwater  entering  at  the 
sides  and  top  of  the  up- 
per end,  and  complet- 
ing an  electric  circuit 
through  the  pair  of  elec- 
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The  Leon  depth  -  bomb — one  tyjjc. 
U.  S.  Government  has  experi- 
mented with  these  considerably 
during  past  year.  Here  regulating 
mechanism  for  keeping  bomb  at 
a  pre  determined  depth  is  shown. 
Pressure  of  water  actuates  a  bel- 
lows. Thisopens  and  closes  a  com- 
pressed air  supply  just  enough 
to  keep  bomb  at  depth  desired. 
Firing    mechanism   not  shown 
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trodes  shown.  The  depth  at  which 
the  bomb  is  to  explode  is  regulated  by 
adjusting  the  size  of  the  openings  ad- 
mitting water.  The  smaller  the  opening 
the  longer  the  bomb  can  descend  as  a  result 
of  its  initial  velocity  be- 
fore  flying  into  atoms. 

It  is  a  curious  fact,  dis- 
covered since  the  war  be- 
gan, that  an  airplane  when 
high  in  the  air,  can  fre- 
quently see  a  submarine 
plainly,  even  though  it  be 
submerged  as  much  as  one 
hundred  feet.  Naturally 
the  depth  varies  with  the 
clearness  of  the  water 
in  any  given  region,  but 
surprising  results  have 
been  attained.  A  sub- 
marine is  visible  -under 
water  from  a  height  for 
the  same  reason  that  a 
nickel  is  visible  in  a  pan  of 
water  when  your  eye  is 
directly  over  it.  Should 
you  get  your  eye  off  to  one 
side  and  almost  to  the  level 
of  the  water  in  the  pan, 
refraction  (light-bending) 
effects  would  enter  in, 
as  well  as  reflection  of 
other  objects  to  your  eye 
from  the  water's  surface. 
In  consequence  you  could 
not  see  the  nickel.  It  is 
for  the  same  reason  that 
one  can  rarely  see  the 
bulk  of  a  submarine  un- 
der water  from  the  deck  of  a 
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ship,  though  it  may  be  perfectly  visible 
from  an  airplane.  The  man  on  the  deck 
can  3ee  only  reflections  from  the  choppy 
waves-    He  is  too  near  the  surface. 

K.  O.  Leon,  a  Swede,  has  patented  in 
this   country   an   unusual  depth-bomb 
mechanism.    The  sketch  on  page  566 
gives  details.    The  Government  has  ex- 
perimented exten- 
sively   with  this 
type  and  its  varia- 
tions. The  peculiar 
feature  about  this 
machine  is  that  it 
is  designed  to  keep 
a  depth-bomb  at  a 
certain  predeter- 
mined depth  be- 
neath the  surface, 
to   remain  there 
until  contact  with 
an  underwater 
prowler  sets  it  off. 
A  metal  bellows 
at  the  top  of  the 
bomb  is  filled  with 
air   and    is  sur- 
rounded  by  sea- 
water  which  enters 
through  the  top- 
most point  of  the 
bomb's  case.  Nat- 
urally,  the  pres- 
sure   which  this 
water  is  capable  of 
exerting  varies 
with  the  distance 
the  bomb  happens 
to  be  beneath  the 
surface.    Mr.  Leon  has  not  disclosed  in 
his  patent  the  particular  type  of  firing 
mechanism  he  uses  with  his  bomb. 

T.  G.  Fitz  G.  McCombie  has  invented  a 
type  of  depth-bomb  to  be  fired  from  a  gun. 
The  bomb  can  thus  be  dropped  among 
enemy  ships  with  the  readiness  of  a  shell, 
yet  possesses  the  submerged  exploding 
feature  so  destructive  to  a  ship's  plates 
beneath  the  water  line.  The  figure  on 
page  563  shows  details. 

All  reports  from  the  zones  where  sub- 
marines are  operating  indicate  that  depth- 
bombs  are  almost  the  universal  means  of 
going  after  and  "getting"  underwater 
prowlers.  While  other  means  for  extermi- 
nating U-boats  will  be  evolved  during  the 
war,  few  can  be  so  simple  and  effective. 


How  a  submarine  under 
plane  above.  It  makes  a 


The  War  Hath  Slain  Its  Millions, 
but  the  Nursery  Its  Ten -Millions 

WHO  is  the  safer,  a  soldier  in  a  Flan- 
ders trench,  or  a  baby  in  an 
American  cradle?  Statistics  would  seem 
to  show  that  the  soldier  has  much  the 
better  chance  of  living  to  a  green  old  age. 

The  statement 
recently  made  by 
Secretary  of  War 
Baker,  and  the 
statistics  published 
by  the  Prudential 
Insurance  Com- 
pany, of  England, 
both  agree  that 
the  mortality 
among  the  men  at 
the  front  is  just 
about  twenty  out 
of  a  thousand — 
two  per  cent.  On 
the  other  hand  the 
death-rate  among 
babies,  before  they 
reach  their  first 
birthday,  is  one 
hundred  and  forty 
out  of  a  thousand — 
fourteen  per  cent. 
It  will  thus  be 
seen  that  a  soldier 
has  a  sevenfold 
better  chance  of 
living  than  a  baby. 

The  worst  part 
is  that  all  this 
baby-killing  is  due 


water  looks  to  an  air- 
fine  depth-bomb  target 


to  ignorance  and  negligence.  Improper 
foods  and  clothing,  and  the  criminal 
ignorance  of  both  midwives  and  mothers 
are  the  underl>'ing  causes.  Food  is  one  of 
the  things  about  which  the  greatest  igno- 
rance is  displayed.  Conditions  can  be 
imagined  when  a  certain  city  found  it  de- 
sirable to  print  notices  saying  "Beer  and 
Pickles  are  Bad  for  Babies!" 

It  is  estimated  that  at  least  fifty  per 
cent  of  infant  deaths  are  preventable, 
proved  by  the  fact  that  in  other  countries 
the  death-rate  for  the  first  year  of  life  has 
been  cut  to  half  that  of  the  United  States 
and  that  certain  cities  in  the  United  States 
have  cut  their  infant  death-rate  to  less 
than  half  the  average  for  the  country  at 
large. 
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The  mechanical  cashier.  This  machine 
collects,  sorts,  and  counts  various  coins 

It  Eats  Nickels  and  Dimes  and  Counts 
'Em  Too  at  the  Same  Time 

NEW  fare  registor  is  being  used  at 
subway  sta- 


A 


lionH  and  various 
other  places.  It 
does  away  with  the 
selling  of  tickets. 

The  passenger 
drops  his  coin  into 
the  ho  f)  per.  It 
passes  on  to  a  re- 
.  volving  drum,  and 
then  to  a  revolving 
pan  having  three 
holes  in  it.  .\ny 
p e n  ti y  ,  nickel,  or 
dime  is  brought  by 
this  pan  to  the  count- 
ing table.  Coins  of 
larger  denomination 
cannot  get  into  the 
machine.  At  the 
counting  table  a 
sorter  gear  rotates  a 
cam  on  which  are 


NotcKea  to 
tree  Ivjgs 

Hold-down 
t>olta 

This  device  pares  down  the  minutes  and 
the  trouble  in  tire-changing  operations 


Open 
position 


three  projections  adapted  respectively 
to  catch  the  pennies,  nickels,  and  dimes. 
These  then  register  and  total  up,  an  in- 
dicator at  the  top  of  a  short  column  at 
the  upper  part  of  the  machine  sho^-ing 
the  total  number  of  fares  paid  to  date 
and  also  the  amount  in  the  register  in 
dollars  and  cents. 

If  a  man  has  a  nickel  he  can  drop  it  in 
the- hopper  and  immediately  pass  to  his 
train  without  losing  time  buying  tickets. 

Ix>o8ening  all  the  Lugs  of  a  De- 
mountable Rim  at  Once 

IF  you  own  an  automobile  you  know 
just  what  it  means  to  have  a  tire 
puncture.  You  have  to  unbolt  each 
clamping  lug  in  order  to  remove  the  rim 
and  then  adjust  and  tighten  each  into 
position  when  the  rim  is  replaced.  If 
you  have  six  bolts  to  unscrew  and 
then  tighten,  each  one  takes  you  about 
two  minutes — a  total  of  twelve  minutes. 
What  a  8a\ing  and  a  blessing  it  would  be 
if  all  the  clamping  lugs  could  be  released 
at  once  and  clamped  back  into  position 
at  once. 

Mr.  R.  G.  Mason,  a  Brooklyn  in- 
ventor, has  made  this  possible  and  thus 
you  can  change  your  tire  in  almost  no 
time  at  all.  He  mounts  a  heav'y  locking 
ring  outside  or  in  front  of  the  clamping 
lugs  on  the  side  of  the  wheel  felly.  This 

ring  has  openings 
corresponding  with 
the  lugs,  and  by 
moving  the  ring 
the  detachable  part 
of  the  rim  can  be 
taken  off  and  put  on 
in  one  operation. 
Turn  the  ring  until 
the  openings  are  op- 
posite the  lugs;  the 
rim  can  be  removed 
because  the  lugs  are 
loosened.  Now 
when  the  lugs  are  to 
be  readjusted  and 
locked  into  position, 
the  ring  is  shifted 
again  until  the  solid 
p6rtions  of  it  are 
opposite  the  lugs. 
The  illustration 
shows  the  details. 


LocKed 
position 
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This  Regulator  Will  Keep  Your  Ap-    tube  and  raises  a  weight  which  rests  on 

paratus  at  a  Constant  Temperature  ^""^^"^l  «^  '^^'^  ^« 

transmitted 


IN  fractional  dis- 
tillation and 
other  chemitial 
operations  it  is 
often  necessary  to 
keep  the  material 
which  is  bemg  used 
at  a  constant  tem- 
perature for  many 
hours,  or  even 
days.  This  is  par- 
ticularly difficult 
when  electricity  is 
used  as  the  source 
of  heat. 

Mr.  Louis  Ve- 
lasco,  of  Wilming- 
ton, Del.,  has 
invented  an  im- 
provement for  au- 
tomatic thermal 
cutouts  for  electric 
circuits  which  is 
adapted  for  use  in 
conne<;,tion  with 
heating  apparatus. 
After  the  heat  has 
reached  a  prede- 
termined degree 
the  current  is  shut 
off  until  the  tem- 
perature falls  to  a 

given  point,  when  the  current  is  again 
switched  on  and  the  temperature  again  rises. 

A  recepta- 
cle containing 
air,  or  other 
gas,  communi- 
c  a  t  e  8  by 
means  of  a 
small  diameter 
tube  with  a 
glass  U-tube 
containing 
oil,  on  the  out- 
side of  the 
evaporator. 
As  the  temper- 
ature rises,  the 
expansion  of 
the  air  in  the 
container 
forces  the  oil 
around  the  U- 


a  string  to  a  pulley,  to 
which  is  affixed  a 
contact-arm  which 
makes  contact  on 
an  arc-shaped  piece 
of  metal.  As  the 
temperature  con- 
tinues to  rise  the 
arm  is  moved  over 
the  metal  plate  un- 
til al  length  it  pass- 
es beyond  it  and  so 
cuts  off  the  current. 
When  the  tempera- 
ture falls  again,  the 
gas  in  the  container, 
following  Charles* 
Law  of  Tempera- 
tures, contracts  and 
the  contact  arm 
creeps  back  over  the  plate  until  at  last 
contact  is  again  made,  the  weight  now- 
actuating  the  arm.  The  apparatus  can  be 
adjusted  to  operate  over  a  considerable 


Chemical  appara- 
tus is  kept  at  a  con- 
stant temperature 
by  this  ingenious 
thcnpostatic  device 


range 


answers  its  purpose  very  well. 


The  p>i|inter's  equipment  is  carried  in  a  neat  box 
behind  driver's  seat  of  this  specially  built  buggy 


Helping  to  Make  Los  .\ngeles  a  Spot- 
lessly Clean  Town 

ES  ANGKLKS  is  on  display  to  ex- 
pectant tourists  so  many  months  of 
the  year  that  she  must  always  be  dressed 
for  company. 

One  man  is  employed  exclusively  to 
paint  the  water  hydrants.    This  single 

little  item  in 
keeping  the 
city  well 
groomed  re- 
quires, besides 
the  services 
of  a  painter,  a 
specially  built 
buggy  in 
\v  h  i  c  h  the 
necessary 
equipment"  is 
carried  in  a 
neat  box  be- 
hind the  seat. 

It  is  carried 
on  under  the 
direction  of  the 
local  fire  de- 
partment. 
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Conveniences  Which  Will 
Ease  the  Lot  of  the  Auto- 
mobile Owner  and  Driver 
in  Both  Work  and  Pleasure 


Motor-truck  with  capstan  driven  by  the 
motor  which  is  used  for  loading  heavy 
articles  such  as  machinery  or  big  castings 


_i\jivieo 
<«cKxiei\  wocN 
for  casi^s* 


A  radiator  cap  acoa> 
scry  that  produces  i 
fountain  in  a  glass  gtfc 
as  long  as  the  water 
13  circulating  proptHf  v 


A  folding  bed  for  the  auto- 
camper,  which  may  be  used  with 
or  without  the  tent  cover.  The 
very  thing  for  the  outdoor  m*J 


An  easily  constructed  tire 
stand  for  making  the  work 
of  tire  repairs  less  tedious. 
Note  the  handy  tool  box 
and  the  solid  construction 


A  coil  about 
the  stem  of 
radiator  cap 
for  returning 
condensed 
steam  to  car 
radiators 


With  this  trailt-r  large  structural  steel  pieces 
may  be  hauled  from  the  shops  to  the  place  of 
construction  with  a  motor  truck.  Much  time 
is  saved  by  being  able  to  set  up  these  large 
pieces   en    masse   instead    of    bnildfhg  them 


Swini^ing  partition  mni  drop 
center  back  change  limousinf 
into  sedan  whenever  desired 
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Conquering  the  Poles  by  Airplane 

•  Shall  we  be  able  to  skim  to  the  north  pole  by 

airplane?     Read   Admiral  Peary's  prediction 


"TN  the  very  near  future,"  says  Rear- 
I  Admiral  Robert  E.  Peary  in  a  new 
book,  "Secretsof  Polar  Travel"  (Cen- 
tury Company),  "the  biting  air  above 
both  the  earth's  poles  will  be  stirred  by 
whirring  airplane  propellers.  The  last 
three  years  of  war  abroad  have  advanced 
the  development  of  the  airplane  to  such 
a  degree  that  the  time  is  now  very  near 
when  airplanes  will  have  such  extended 
radius  of  flight  as  will  make  the  pre- 
liminary reconnaissance  of  the  unknown 
areas  in  the  north  and  south  polar  regions 
a  matter  of  a  few  weeks  instead  of  several 
years." 

The  idea  that  aviators  can  now  prob- 
ably cover  the  ground  to  the  poles  in  only 
two  or  three  days'  actual  flight  is  fascinat- 
ing. The  ©Id  way  takes  two  or  three 
years  and  is  attended  with  many  hard- 
ships. Admiral  Peary  tells  many  inter- 
esting features  about  the  country  which 
polar  explorers  will  encounter. 

Arctic  and  Antarctic  Are  Unlike 

"North  polar  and  south  polar  regions  are  very 
unlike.  Few  people  appreciate  the  difference.s. 
The  north  pole  is  situated  in  an  ocean  some 
fifteen  hundred  miles  in  diameter,  surrounded  hy 
land.  The  soulli  p<ilc  is  on  a  <  utiliiii  iii  Iwcnly- 
live  liuiidred  miles  in  diameter  surrounded  l>y 
water.  .\l  the  north  pole  I  stood  upon  the 
frozen  .surfa<"e  of  an  ocean  rimrc  than  tiro  niilm  in 
tiepth.  .\l  the  south  pole,  .\mundsen  and  Scott 
stood  upon  the  surface  of  a  great  snow  plateau 
niorr  tluni  tiro  milrx  almrr  sra  lerel.  The  lands 
that  surroiuwl  the  n<»rtli  pohir  mean  have  <orii- 
paratively  abundant  life.  Mu-k  ■v  "  reindeer, 
polar  bears,  wolves,  foxe.'*.  Arcti  ermines. 
an<l  lemmings,  togell   ■        '  '  •'  .-rs 

are  found  wit  liin  (i\ .  !»• 
On  the  great  sotitli 
animal  life  iii>!>-  ii 
iH-ing  in  an  o 
the  souUMjM^ 
four  huWMH[|Br< 
f. 


expression  "cold  as  Greenland"  is  all  too 
true.  Probably  the  coldest  regions  in  the 
world  are  atop  of  its  mountains  of  ice  far 
inland  during  the  long  winter  nights, 
when  neither  sunlight  nor  the  tempering 
winds  of  the  ocean  reach  the  region. 

Greenland  Is  Buried  in  Snow 

"The  interior  of  (ireenland,"  says  .\dmira] 
Peary,  "is  so  cold  that  it  gels  virtually  no  rain, 
and  the  snow  does  not  have  a  chance  to  melt  in 
the  long  summer  day.  the  snow  ha§  at- 

eumulated  century  after  century  until  it  ha» 
filled  the  valleys,  and  not  only  leveled  them  with 
the  lops  of  the  mountains,  but  the  highej*t  of  these 
mountain-tops  have  l>een  gradually  buried  hun- 
dreds and  even  thousands  of  feet  deep  in  ice  and 
snow.  Today  the  interior  of  Greenland,  with  it* 
fifteen  hundred  miles  in  length  and  some  seven 
hundred  miles  in  maximum  width,  rising  from 
four  thousand  to  nine  thousand  feet  or  morr 
above  sea-level,  is  simply  an  elevated  and  un- 
broken plateau  of  compacted  snow. 

"On  this  great  frozen  Sahara  of  the  North  th* 
winil  never  cea.ses  to  blow.  It  invarishly 
radiates  from  the  center  of  the  ice-cap  outward, 
blov^ing  perpendicularly  to  the  nearest  portion  nf 
the  coast  land,  except  when  storms  of  unusually 
large  fjroportions  sweep  across  the  country.  .n» 
regular  are  the  winds  of  the.se  regions,  and  <tt 
closely  do  they  follow  the  rule  of  perpendicularity 
to  the  coast,  that  it  is  always  easy  to  determine 
the  direction  of  nearest  land." 

Over  such  country  as  this  will  the  air- 
planes fiy.  In  south  polar  regions  much 
the  same  conditions  will  exist,  except  that 
aviators  must  fly  at  greater  altitudes 
because  a  continent  rises  high  beneath 
them.  Many  geographical  facts  about 
polar  regions  are  as  yet  undetermined. 
Those  last  lands  unreached  by  man  may 
be  about  to  yield  Hieir  secrets. 

What  the  lands  may  contain  is  problem- 
r  tical.    New  races  of  men,  perhaps,  new 
f\  valuable  hunting-grounds  for  fur- 
tig  animals,  possibly,  new  coal  de- 
^,  new  ore  supplies:  no  one  is  sure 
what  until  explorations  are  made. 
\a  was  considered  a  barren  region 
its  vast  mineral  and  other  resources 
discovered.    Similarly  we  may  be 
ikfn  in  our  concept  of  north-polar 
MS  and  of  the  south-polar  continent. 
Rear-Admiral  Peary's  ideas  take  shape 
rplanes  will  find  out. 
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When  Airplanes  Whizz  Over  the  Pole 
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A  Phonograph  for  Lazy  People. 
Changes  Its  Own  Records 


A GLORIFIED  phonograph  has  been 
patented  by  a  young  man  in  Cali- 
fornia. His  phonograph  will  do  every- 
thing but  go  out  into  the  dining-room  and 
mix  a  cocktail  when  the  music  is  over. 

Harry  Scott,  the  inventor,  gives  the 
fruit  of  eight  painstakinjj  years  to  indolent 
humanity.  His 
phonograph  num- 
bers among  its 
achievements  the 
ability  to  play  both 
disk  and  flat  rec- 
ords. But  its  forte 
is  the  cylinder.  It 
will  play  cylinder 
records,  one  after 
another,  without 
re-winding,  with- 
out changing,  in- 
deed, ^^^thout  any 
more  effort  than 
sitting  down  in  an 
easy  chair  and 
listening. 

Cylinder  records 
are  played  in  a  ver- 
tical position.  Eight  cylinders  are  placed 
in  pockets  that  permit  the  upper  rim  to 
project  about  one  inch.  The  pockets  are 
cut  into  a  revolving  platform.  When  one 
cylinder  is  finished,  the  table  auto- 
matically revolves  until  the  ne.xt  cylinder 
is  under  the  reproducing  needle. 

The  operation  is  continuous.  A  button 
is  pushed  to  start  an  electric  motor.  The 
same  push  button  stops  the  performance* 
If  intermissions  between  selections  are 

desired,  alternate  records  are  

removed.  For  dancing  par- 
ties, it  is  obvious  that  the  auto- 
matic changing  mechanism  has 
advantages. 

Six  patents  have  already 
been  issued  upon  this  appara- 
tus. Besides  accomplishing  the 
feats  outlined  above,  many 
little  niceties  have  been  incor- 
porated. For  example,  when 
the  lid  is  raised  a  frosted  elec- 
tric lamp  flashes  on.  Lowering 
the  lid  switches  off  the  lamp. 
Besides  this,  a  small  brush  has 
been  incorporated  which  fol- 


It  lows  the  needle,  carefully  cleaning  every 
record  as  it  is  being  played.  Another 
feature  is  an  automatic  oiling  device 
which  deposits  one  drop  of  oil  in  ever\- 
important  bearing  at  the  necessary  inter- 
vals. Small  storage  vaults  for  records, 
making  the  di.sks  convenient  of  access, 
round  out  an  apparatus  that  gives  us  an 
inkling  of  what  the  phonograph  of  one 
hundred  years  from  to-day  may  resemble. 

At  any  rate  mosi 
of  us  are  innately 
lazy,  so  we  at  least 
think  kindly  of  this 
inventor. 


The  Desert  Dry  ? 
Read  This 


W 


This  phonograph  does  everything  but  pro- 
vide the  smokes  and  drinks  for  the  company 


OULD  you 
believe  that 
the  air  in  an  aver- 
age schoolroom  is 
drier  than  the  air  in 
the  deserts?  That 
is  what  recent  tests 
indicated.  How- 
ever, there  is  noth- 
ing to  be  alarmed 
over,  as  the  drj-ing 
power  of  air  does  not  depend  so  much  on 
its  humidity  as  on  its  being  in  motion.  An 
interesting  illustration  of  this  is  furnished 
by  the  fact  that  the  air  in  a  room  which  is 
fan  ventilated  and  artificially  humidified 
has  greater  drying  power  than  the  air  in  a 
naturally  ventilated  and  humidified  room. 


L4| 


Here  is  an  anomaly 
— an  honest  dice 
box.  Is  it  possible? 


"Come  Seven!  Come  Eleven." 
Honest  Deal  Always 

HONESTY  in  the  manipula- 
tion of  the  dice  is  assured 
by  a  new  dice  box  pro\ided 
with  a  conical  bottom  and 
spiral  ridges  around  the  inside 
walls,  as  these  make  it  im- 
possible for  the  player  to  pre- 
vent the  dice  from  turning  over 
at  every  throw.  The  box  is 
moulded  from  one  piece  of 
tough  but  flexible  leather  so 
that  dice  with  the  finest  sur- 
faces are  not  injured.  The  box 
is  also  practically  untearable 
and  unbreakable  and  outwears 
the  average  dice  cup. 
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How  Would  You  Like  to  Wear  a  Bell-    The  Amazing  Nanny.   Her  Milk  Is 
Shaped  Helmet  With  Shutters?  Worth  Fifty  Cents  a  Quart 

CLARENCE  L.  STOCKS, 
of  Blue  Ridge,  Georgia, 
has  invented  a  helmet  which 
offers  complete  protection  to 
a  soldier's  head.  It 
is  bell-shaped  and  con- 
sists of  an  outer  and 
inner  casing,  the  lat- 
ter having  attached  to 
its  interior  two  head 
bands  to  conform  with 
the  shape  of  the  head. 
The  helmet  has  flaring 
lower  edges  to  protect 
the    neck  as 
well     as  the 
head.  Two 
bight  openings 
are  provided 
in    front  for 
the  eyes. 
However,  the 
inventor  has 
not  neglected 
the  wearer's 
nose  and 
mouth.  Two 
shutters  fit 
snugly  against 


Outer  CAsirg  ' 


Inricr  c&vr^g 
Shutter  9viide& 


the  sight  openings  and  are  hinged  to  the 
outer  casing  so  that  they  may  be  opened 
or  closed  as  desired.  U-shaped  springs 
between  the  inner  and  outer  casings  are 
placed  so  as  to  reduce  the  shock  from 
shell  -  splin- 
ters or  bullets 
which  may  hit 
the  helmet. 
The  objection 
to  this  helmet 
would  seem 
to  be  the 
limiting  of 
the  wearer's 
vision,  for 
howcanaman 
see  quickly  all 
around  him 
through  two 
s.nall  holes? 
It  would 
certainly 

be  very    hot  Contrary  to  popular  bel 

too.  animal,  easily  tended  by 


tBUT,    Doctor,    I  have 
tried  everything!" 
When  some  anxious  mother 
V    whose  baby  is  suffering  from 
\^         under-feeding  makes 
\        this  rash  statement, 
I       \      the   medical  gentle- 
\     man   appealed  to  is 
1         \     likely   to   smile  en- 
^         I    couragingly  and  ask, 
^  "What  about  goat's 

milk?" 

Then  in  reply  to 
the  woman's  curious 
or  repelled  expression 
he  may  explain  the 
interesting  experi- 
ments which  took 
place  at  the  Michael 
Reese  Hospital  in  Chi- 
cago, where  sick  ba- 
bies were  fed  on  goat's 
milk  with  astonish- 
ingly g^od  results. 

So  prepare  to  ap- 
preciate poor,  ma- 
ligned'*Nanny."  Here 
is  a  list  of  her  virtues 
compiled  by  Mrs.  Jes- 
sie H.  Watson,  who  has  a  goat  farm  at 
Wycombe,  Pa.,  and  considers  herself 
qualified  to  testify. 

Nanny  has  brought  back  to  health,  not 
only  many  sick  babies,  but  adults  afflicted 

with  indiges- 
tion or  tu- 
berculosis. 
She  is  the 
healthiest 
domestic 
animal  in  the 
world.  She 
is  non-tuber- 
c  u  1  a  r  and 
gives  pure  ' 
milk,  of  rich 
quality  and 
fine  flavor. 
She  can  be 
kept  in  much 
smaller 
quarters 
than  a  cow 
requires. 


The  bell  shaped 
helmet  is  pro- 
vided with  shut- 
ters to  afford  full 
protection 

The  diagram 
ijives  the  details 
of  the  new  pro- 
tecting helmet 


ief,  the  goat  is  a  tractable 
a  woman  or  even  by  a  child 
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The  One- Man  Animal  Ambulance 
and  What  It  Does 

AN  ambulance  for  animals  which  was 
.  recently  placed  into  active  service 
by  the  Humane  Animal  Commission  of 
Los  Angeles,  Cali- 
fornia, presents 
many  novel  and 
ingenious  features. 
The  ambulance 
body  is  mounted 
on  a  motor  truck, 
with  the  driver's 
seat  in  front,  and 
the  enclosure  for 
the   animal  pa- 
tients in  the  rear. 
Both  parts  are 
protected   by  a 
roof.  The  rear  en-  . 
closure    has  side 
doors  and  a  rear 
door,  hinged  at  the 
bottom,  so  as  to 
form,  when  let 
down,  inclined 
gangways,  reach- 
ing   the  ground. 
The  sides  of  the 
enclosure  are 
heavily  padded 
and  the  floor  consists  of  a  removable  plat- 
form which  rests  on  rollers  and  which  is 
also  padded. 

.  The  platform  is  removed  from  the  car 
and  rolled  alongside  the  prostrate  animal. 
A  rope  is  attached  to  the  feet  and,  by 
means  of  a  windlass  worked  by  the  motor, 
the  animal  is  pulled  upon  the  platform. 
Then,  by  the  same  method,  the  platform 
is  rolled  into  the  car.  The  windlass  will 
also  raise  the  rear  door  after  the  loading  is 
completed.  Ani- 
able  to  walk, 
into  the  en- 
by  the  rear 
e  and  leave 
bulance  at 
estinaiion 
h  the  side 
One  man 
perate  the 
nee.  and 
nimals  are 
in  coni- 


Wood  That  Gives  a  Wonderful 
Fluorescence  to  Water 


1. 

2. 


re  comfort. 


Roller  platform  being  drav.-n.  with  its  bur- 
den, into  the  car  by  the  power  windlass 


lECENT  investigations  have  led  to 
the  rediscovery  of  two  species  of 
trees  known  centuries  ago,  but  never 

definitely  identi- 
fied and  sub- 
sequently for- 
gott«n,  the  wood 
of  which  gives  to 
water  a  most  re- 
markable fluores- 
cence. One  of  the 
trees  with  the 
scientific  name 
Eyse  nhar  dt  i  a  ^ 
polystachya,  is  a 
small  bushlike  tree 
with  small,  fra- 
grant white  blos- 
soms and  is  found 
in  Me.xico,  while 
the  other.  Piero- 
earpus  indieus. 
known  to  the  na- 
tives under  the 
name  of  ncrra  or 
yiaga,  is  a  giant 
tree  growing  in  the 
forests  of  the  Phil- 
ippine  Islands. 
Chips  of  the  wood  of  these  trees,  placed  in 
water  over  night,  cause  it  to  become 
highly  fluorescent  and  to  display,  accord- 
ing to  the  degree  of  illumination,  a  won- 
derful variety  of  opalescent  colors,  ranging 
from  golden  yellow  and  rich  red  through 
green  to  a  deep  blue.  The  fluorescence 
becomes  particularly  pronounced  under 
the  influence  of  the  ultraviolet  rays  of  the 
spectrum.  The  active  substance  con- 
tained in  the  wood  of  the  two  trees  which 

causes  the  fluores- 
cence has  not  yet 
been  determined 
or  isolated.  The 
first  mention  of 
this  remarkable 
wood  is  found  in  a 
book  printed  in 
Seville  in  1574.  It 
was  there  spoken 
of  as  being  a 
native  of  Mexico 
and  was  called  lig- 
num nephriticum. 


Shows  end  door  and  standing  horse 
Shows  side  door  for  walking  animals 


Digitizer 


rl  I  ■ 


()ogIe 


Popular  Science  Monthly  577 

Detecting  Glucose  in  Jellies,  Jams,    Chain  Your  Automobile  to  a  Hydrant 
and  Kindred  Confections  If  the  Electric  Lock  Doesn't  Hold 


G 


LUCOSE  in  fruit  preserves  may  be      ADMITTEDLY,  the  stealing  of  auto-' 
discovered  as  follows:  Ix  mobiles  has  become  a  serious  prob- 


In  the  case  of 
jelly  a  teaspoonful 
should  be  dissolved 
in  two  tablespoon- 
fuls  of  alcohol  con- 
tained in  a  glass 
vessel.  In  the  case 
of  jam  or  marma- 
lade the  same  proc- 
ess is  carried  out, 
but  it  is  necessary 
to  filter  off  the 
solid  matter  by  run- 
ning the  mixture 
through  a  piece  of 
muslin.  Allow  the 
solution  to  become 
perfectly  cool,  and 


This  simple  apparatus  will  enable  you  to  detect 
the  presence  of  glucose  in  jam  and  marmalade 


then  add  an  equal 
volume,  or  a  little  more,  of  strong  alcohol. 
If  glucose  is  present  a  dense  white  pre- 
cipitate slowly  settles  down.    Where  no 
glucose  has  been  employed  there  is  no 
precipitate,  save,  in  some  cases,  a  very 
trifling  sediment  of  proteid  matter  which, 
however,  is  so  small  that  it  could  not 
possibly  be  mistaken  for  the  sediment 
which  glucose  produces.    The  last-named 
is  not  particularly  harmful  in  it- 
self, but  it  Is  very  frequently 
used  as  an  adulterant 
supposedly  pure  preservei 
for  extra  profit. 


lem.  John  F.  Hen- 
drickson  of  WoUas- 
ton,  Mass.,  would 
prevent  it  by  in- 
stalling on  every 
car  an  electric  lock. 
This  shuts  off  igni- 
tion circuits,  cur- 
rent to  the  starting 
motor,  and  also 
locks  the  steering 
wheel  when  the 
owner  withdraws 
the  key  and  leaves 
the  machine. 

The  circuits  are 
too  complicated  to 


A  complicated  electric  lock,  designed  to 
thwart  attempts  to  steal  an  automobile 


reproduce  in  detail  here,  and  also  vary 
with  the  make  of  car.  The  contacts  in- 
side the  electric  lock  are  so  arranged  that, 
by  resetting  certain  pins,  at  any  time  it  is 
possible  to  change  the  combination  and 
thus  foil  the  thieving  proclivities  of  a 
chauffeur  or  other  person  who  has  almost 
familiarized  himself  with  the  system  and 
is  about  to  make  a  get-away  with  the  car. 
Elaborate  auxiliary  devices  are  also  pro- 
vided to  prevent  unauthorized  re- 
1  of  any  parts  of  the  system 
an  attempt  to  get  at  the 
nner  wiring. 

Contrivances  such  as 
this,  though  commend- 
able in  their  effort,  prac- 
tically all  fall  down  be- 
cause the  feat  is  almost 
impossible.  It  is  always 
possible  to  get  at  inner 
wiring  in  one  way  or 
another,  and  a  knowing 
thief  can  soon  devise  im- 
)romptu  wiring,  that  will 
rk.  It  is  an  axiom  among 
hurj^lars  that  the  simplest  and 
rustiest  old  locks  are  the  most  baf- 
ing.  About  the  only  way  effectively  to 
make  an  automobile  stay  in  the  place 
where  you  left  it,  against  all  comers,  is  to 
insert  a  lotij^  piece  of  railroad  rail  between 
the  spokes  (»f  the  hind  wheels  and  chain 
it  to  a  convenient  hydrant — and  then 
there  would  be  sure  to  be  a  fire. 
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Spotting  the  Submarine  From  the       Using  a  Maxim  Silencer  as  an 


Observation  Balloon 


Automobile  Muffler 


THE  man  who,  in  his  youth  was  adept  TF,  said  one  western  manufacturer,  the 
at  climbing  ropes,  performing  on  the     A  Maxim  silencer  will  deaden  the  sound 


trapeze  and  in  indulging  in  other  aero 
batic  feats 
finds  limitless 
field  for  the 
use  of  his  skill 
in  this  war. 
Here  we  have 
a  French  ob- 
servation-bal- 
loonist sliding 
down  a  rope 
from  his  basket 
to  a  steamer 
that  has  been 
towing  him 
around.  A 
hard  day's 
work  has  just 
been  com- 
pleted. He 
has  been  look- 
ing for  sub- 
marines in 
English  wa- 
ters, directing 
the  work  of 
destroyers, 
and  otherwise 
acting  as  a 
lookout.  It  is 
climb  around 
in  rigging  ad- 
justing ap- 
paratus, slide  down  ropes,  strain  eyes 
out  over  wide  stretches  of  water, 
and  operate  delieatf*  wireless  apparatus 
all  day  long.  The  rosponsihility  and 
strain  are  great,  and  it  needs  a  man 
in  tip-top  condition  and  with  a  natural 
aptitude  to  do  the  jo}). 

Both  armies  and  navies  of  practically 
all  the  countries  at  war  use  observation 
balloons  in  great  number.  They  are  in- 
dispensable for  finding  out  what  opposing 
forces  are  doing.  The  side  temporarily 
without  balloons  is  blind.  The  observer's 
job  is  one  of  the  lea.st 
spectacular  and  most 
important  in  the 
whole  of  the  [service, 
and  requires  men  fit 
in  every  way. 


of    a    gun  explosion, 


»<1  ariit  t'lxl*  iwiMnt 

Observer  slides  down  after  looking  all  day  from  a 
kite  balloon  for  submarines  and  other  hostile  craft 


why  would  it 
not  deaden 
the    noise  of 
the  automo- 
bile engine's 
exhaust? 
Convinced  of 
the  sound- 
ness  of  this  ar- 
gument, the 
manufacturer 
has  just  placed 
on  the  market 
the  Maxim 
muffler  shown 
in  the  accom- 
panying illus- 
tration. While 
cylindrical  in 
shape  like 
other  mufflers, 
the  new  type 
has  no  baffle 
plates  or  per- 
forated disks 
through  which 
the  gas  must 
be  forced,  so 
that  the  muf- 
fler is  eventu- 
ally torn  apart 
through  the 
direct  impin.^ 
ing  pressure  of  the  gases,  to  the  accon 
niment  of  rattles,  which  are  the  auto: 
bilist's  bane.     Instead,  it  has  two  end 
plates  with  a  series  of  non-concentri<' 
tubes  between.    As  shown,  each  tube  ha 
an  overlapping  opening  into  the  one  o. 
the  next  larger  diameter  through  whirl 
the  gas  may  expand  gradually  on  its 
from  one  end  of  the  muffler  to  the  oi : 
As  everyone  is  aware,  it  is  the  sudt: 
expansion  of  the  hot  gases  under  pressurt^ 
to  the  atmospheric  pressure  which  pro 


duces  the  noise. 


'A  TV  " 


New  silencer  for  automobile  engines 
on  principle  of  Maxim  silencer  for  guns 


The  object  of  a  silencer 
is  to  allow  them  tc 
expand  so  gradually 
that  when  they  reach 
the  outside  aperture 
they  are  at  atmos- 
pheric pressure. 
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A  Side-Piece  for  Eye  Glasses  Which  Focusing  the  Locomotive  Headlight 

Will  Not  Break  With  a  New  Adjusting  Device 

ONE  of  the  new  devices  for  glasses,  of  HPHE  electric  headlight  of  a  locomotive 

interest  to  the  person  who  uses  the  X    can  be  focused  with  a  very  high  de- 


style  with  side- 
pieces,  is  a  very 
flexible  side- 
piece  which 
does  not  break 
even  when  it  is 
subjected  to 
considerable 
bending.  The 

new  side-piece,  beside  resisting 
breaking,  does  not  get  out  cf 
shape.  It  is  constructed  so  that 
it  has  a  flat  side  which  tapers  gracefully 
to  the  end  piece.  This  flat  side  gives  it 
springiness,  so  that  it  returns  to  its  proper 
position  after  being  bent  in  or  out.  The 
construction  of  the  side-pieces  also  keeps 
the  glasses  from  getting  out  of  alignment. 

All  wearers  of  spectacles  will  appreciate 
this  innovation.  Everyone  knows  the 
ease  with  which  the  ordinary  spectacle 
frame  can  be  damaged,  and  such  break- 
ages, if  they  come  at  all  frequently,  are 
ver>'  expensive.  Outdoor  workers,  in 
particular,  will  welcome  a  spectacle  frame 
that  is  unbreakable.  It  is  not  only  the 
frame  that  is  likely  to  break,  but,  on 
rimless  glasses,  the  lenses  may  go.  A 
frame  which  will  take  up  any  strain  to 
which  it  may  be  subjected  will  save  them. 


Here  18  a  new  spectacle 
frame  which  will  bend  to 
any  extent  without  break- 
ing. Most  spectacle- 
wearers  will  welcome  th:- 


gree  of  pre- 
c  i  s  i  o  n  by 
means  of  an 
improved  mi- 
crometer fo- 
cusing device. 
It  provides  for 
vertical,  hori- 
zontal, and 
lateral  movements  of  the 
lamp,  each  independently  of 
the  other,  so  that  compensa- 
tion may  be  made  for  non-symmetrical 
reflector  curves  and  irregularities  of  lamp 
manufacture.  While  a  high  degree  of  ac- 
curacy is  possible,  the  adjustments  may 
be  made  by  a  person  inexperienced  in  the 
handling  of  instruments  of  great  precision. 
Each  moving  part  is  spring  cushioned 
against  the  wearing  effect  of  locomotive 
vibration.  The  device  may  be  also  used 
when  an  oil  or  gas 
burning  headlight  is 
converted  to  an  elec- 
tric light,  as 
any  experi- 
e  n  c  e  d  me- 
chanic  can 
install  it. 


The  focusing  device  described  above  permits  of  exceedingly  fine  optical  adjustment  of 
locomotive  headlights,  and  the  penetrating  power  is  very  considerably  increased  by  its  use 
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"Educated**  Ants  the  Latest  Thing     flight  he  makes.    At  the  end  of  each  week 

in  Animal  Training  """^^^^  «J         '°  ^^^^  »^ 

the  number  of  landmgs  made  are  totaled 

THERE  is  a  great  fascination  to  many    and  signed  by  the  officer  commanding  the 
persons  in  the  difllicult  task  of  train-    squadron  to  which  the  airman  is  attached, 


ing  animals  and  it  is 
remarkable  how  won- 
derful has  been  the 
success  of  some  train- 
ers, especially  of  ani- 
mals noted  for  their 
high  intelligence. 
But,  the  efforts 
of  the  training 
enthusiasts 
have  not  been 
altogether  con- 
fined  to  the 
higher  animals; 
they  have  in- 
cluded some  of 
the  less  gifted 
creatures,  and 
have  even  in- 


Coughlin's  troupe  of  performing  ants.  The  com- 
mands must   be  spoken  in  Antese,  we  anticipate 


terested  themselves  in  the  pesky  flea. 

The  accompanying  picture  shows  that 
even  ants  have  been  used  for  pedagogic 
experiments.  John  W.  Coughlin,  of  Ells- 
worth, Me.,  succeeded  in  training  these 
Madagascar  ants  to  perform  certain 
military  movements  and  other  tricks 
which  are  said  to  be  remarkable.  It  is 
not  reported  which  language  the  trainer 
used  in  giving  his  commands;  at  all 
events  the  insects  must  have  understood 
it,  for  they  obeyed  the  com- 
mands. 


one  of  which  is  clearly 
shown   in   the  illus- 
tration.     Note  that 
this  particular  page  is 
signed    by    the  ex- 
dancer,  Captain  Ver- 
non Castle, 
Commanding 
No.  84  Cana- 
dian Training 
Squadron. 

The  fi  rs  t 
entry  in  this 
log  book  give* 
one  an  idea  of 
the  dangers  of 
the  air.  En- 
gine trouble 
forced  the  pilot 
to  make  a  landing.  A  forced  landing  Is 
difficult  and  dangerous,  but  as  there  is  no 
mention  of  damage,  it  must  have  been 
made  safely. 

It  is  said  that  truth  is  stranger  than 
fiction  and  if  all  the  reports  that  filter 
through  and  reach  us  through  the  medium 
of  the  newspapers  are  only  half  true,  the 
log  of  an  airman  must  be  a  masterpiece. 
Jules  Verne  wrote  strange  stories,  but 
present-day  facts  leave  even  them  behind. 


The  Air  Pilot's  Flying  Log 
Book  and  How  It  Is  Used 

YOU  have  heard  of  ship's 
log  books,  but  here  is  a 
new  kind  of  log— a  small,  tan, 
lealher-covered  book,  seven 
and  one-quarter  inches  long 
and  four  and  three-quarters 
inches  wide.  On  the  cover  is 
the  title  "Pilot's  Flying  Log 
Book."  Every  airman  in  the 
British  Royal  Flying  Corps 
has  one  of  these  books  issued 
to  him  the  day  he  takes  his 
first  lesson  in  piloting  an  air- 
plane. Until  he  is  honorably 
discharged  or  killed  in  action 
he  must  enter  a  record  of  each 


An  airman's  log  book.  Each  flight  is  recorded 
and  each  book  must  be  almost  an  epic  in  itself 
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The  Motorcycle  as  a  Valuable  Asset 
in  War  Operations 

FROM  the  arrival  of  the  British  Ex- 
peditionary Force  in  Belgium  in  the 
late  summer 
of  19 14  down 
to  the  pres- 
ent time,  the 
motorcycle 
has  steadily 
gained  in 
importance 
in  different 
)ranches  of 
;he  military 
service. 
Its  use  has 
not  been  re- 
stricted to 
the  Allied 
armies.  The 
best  author- 
ities  place 
the  number 


Japanese  motor  vehicle  experts  study  our 
motorcycle  machine  gun  units  and  methods 


quarters,   often   long   distances  apart. 

Another  important  use  of  the  motor- 
cycle in  war  is  that  of  convoying  supply 
trains  from  base  to  distributing  stations 
along  the  front.    The  flexibility  of  the 

motorcycle 
makes  it 
particularly 
valuable  for 
such  work. 
Motorcycles 
have  also 
been  used 
in  con- 
siderable 
numbers, 
to  convey 
picked  rifle- 
men to  points 
on  the  front 
where  rein- 
forcements 
are  needed, 
and  whole 
battalions 


of  motorcycles  employed  by  the  armies  of  are  sometimes  transported  in  this  manner, 
the  Central  Powers,  at  the  time  of  the   


Battle  of  the  Marne,  at  18,000.  The 
British  had  at  least  40,000  in  service  in 
the  Spring  of  1915,  while  the  French  had 
about  11,000.  The  Italian  forces,  up  to 
the  present,  have  10,000  according  to 
recent  estimates. 

It  has  been  figured  that  more  than 
750,000  motorcycles  have  been  in  use  for 
military  purposes  by 
the  belligerent  powers 
since  July,  1914.  This 
does  not  include  those 
at  present  in  the  United 
States  Army  services, 
for  prior  to  bur  en- 
trance in  the  Great 

War,  the  American 

Army  did   not  have 

more  than  perhaps  150 

machines  in  all. 
Before  the  era  of 

trench  warfare  on  a 

large  scale,  the  greater 


This  little  arrangement  will  save 
much  trouble  if   you  grow  plants 


Supplying  Water  to  the  Thirsty  Root- 
lets of  Potted  Plants 

THE  device  illustrated,  once  installed, 
will  reduce  to  an  absolute  mini- 
mum the  work  of  keeping  the  potted 
plants  supplied  with  the  required  amount 
of  water.  It  consists,  in  its  main  fea- 
ture, of  small  tubes 
containing  sponge  or 
some  other  water -ab- 
sorbing material,  which 
protrudes  from  the  tube 
at  both  ends.  These 
tubes  are  inserted  with 
their  upper  end  through 
the  hole  in  the  bottom 
of  the  flower  pots,  so 
that  the  sponge  reaches 
well  up  into  the  soil 
surrounding  the  roots, 
while  the  lower  part  of 
the  tube  with  its  cor- 


number  of  motorcycles  in  use  were  for  responding  sponge  end  goes  through  the 

despatch  riding.    By  reason  of  its  readi-  cover  of  the  pan  or  receptacle,  upon  which 

ness  for  use  at  a  moment's  notice  and  its  the  pots  are  arranged,  and  reaches  into 

ability  to  thread  its  way  among  the  heavy  the  water  with  which  the  pan  is  filled, 
traffic  behind  the  lines,  the  motorcycle       Capillary  attraction  carries  the  water 

superseded  all  other  means   employed  up  the  tubes  and  the  plants  are  thus 

for  carrying  despatches  between  head-  thoroughly  irrigated. 
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The  Automobilist*s  Automatic  Path- 
finder on  the  Steering  Column 


Electricians  Should  Wear  Straw  Hats 
While  at  Work 


EVERYONE  who  has  ever  toured  to      A  SUGGESTION   has   recently  been 
any  extent  over  unfamiliar  roads  in    jTx.  made  by  a  prominent  engineer,  that 
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an  automobile,  knows 
how  inconvenient  it  is  to 
have  to  stop  every  few 
.miles  and  compare  the 
reading  of  his  speedome- 
ter vnth  the  distances  as 
given  in  his  route  book. 
Even  if  a  member  of  the 
party  sat  on  the  front 
seat  and  called  off  the 
mileage  readings  and  the 
landmarks,  it  is  often 
necessary  to  slow  down 
or  turn  back  to  find  one's 
bearings. 

All  these  difficulties 
have  been  eliminated  by 
means  of  an  automatic 
route  book  which  is 
mounted  on  the  steering 
column  of  the  car  di- 
rectly under  the  steering- 
wheel  where  the  driver 
can  look  at  it  without 
taking  his  hands  off  the 
wheel.  The  new  type  of 
book  has  no  pages  to 
turn  or  no  places  to  find. 
It  consists  of  a  small 
metal  box  carrying  a 
tape  on  which  is  printed 
for  any  particular  route, 
the  turns  of  travel  as 
indicated  by  arrows,  and  other  symbols 
for  steam  and  electric  railways,  dangerous 
curves,  bridges,  garages  and  hotels.  The 
tape  also  supplies  information  on  road 
conditions,  traffic  laws,  and  other  his- 
torical points  of  interest.  A  full  mile  of 
travel  is  always  visible  on  the  tape  and  in 
this  way  prepares  the  driver  in  advance 
for  any  unusual  or  dangerous  road  con- 
ditions, crossings,  steep  hills,  etc. 

A  separate  tape  is  required  for  each 
route.  All  that  the  driver  has  to  do  is  to 
start  the  tape  at  the  point  indicated. 
The  tape  mechanically  unwinds  from  a 
roll  in  one  end  of  the  case  and  winds  up 
on  a  similar  roll  the  other,  the  move- 
ment being  provided  by  a  flexible  shaft 
geared  to  either  front  wheel  in  much  the 
same  manner  as  a  speedometer. 
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all  persona  employed 
in  and  around  elec- 
trical stations  should 
wear  straw  hats  with 
stiff  brims  all  the 
year  round  while  at 
work.  Straw  is  a 
better  insulator  than 
felt  and  the  stiflfness 
of  the  straw  gives  an 
additional  advan- 
tage, as  it  gives  more 
emphatic  warning  to 


r 


r 


This  is  a  sample  of  the  tape  and  the  indicator  on  the  steer- 
ing column  that  does  away  with  ciunbcrsome  route  books 


the  wearer  of  the  hat  when  he  comes  in 
contact  with  a  wire  or  apparatus  carrying 
electricity  of  high  tension.  It  n\ay  seem 
ridiculous  to  wear  a  straw  hat  in  zero 
weather,  but — safety  first! 

And  Now  We  Wash  Ourselves  in  the 
By-products  of  Garbage 

NEW  York  city's  plant  on  Staten 
Island  for  the  reclamation  of  gar- 
bage produces  the  necessary  fat  for  ten 
million  cakes  of  soap  yearly,  and  also  the 
nitrogen  and  glycerin  for  the  manufac- 
ture of  seven  hundred  thousand  pound* 
of  high  explosive.  In  addition  to  this, 
much  phosphoric  acid  and  potash  are  re- 
claimed and  sold  for  fertilizers.  This  is 
effected  by  the  so-called  Cobwell  process. 
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Novel  Application  of  the  Service  Flag    the  next  year,  when  Horatio  Tibbetts,  of 


Idea  on  a  Girr$  Belt 

ONE  of  the  latest  applications 
of  the  service  flag  idea  was 
displayed  recently  in  public  by 
Miss  Evelyn  Grieg  of  New 
York  and  attracted  favor- 
able attention.  Upon 
her  broad  patent  leather 
belt  she  displayed  four 
stars  in  token  of  the 
patriotic  devotion  of 
four  members  of  her 
immediate  family  who 
have  joined  up  to  help 
make  the  world  safe 
for  democracy. 


Orange  Tree  Made 
Riverside  Rich 


TN  1872,  United 
1  States  Consul  to 
Bahia.  Brazil,  Mr. 
W.  F.  Judson,  was  told  by  the  natives 
that  some  sixty  miles  inland,  up  the 
Amazon,  were  native  orange  trees  bearing 
fruit  without  seeds.  Accordingly  he  sent 
natives  after  tree  shoots  and  some  of  the 
fruit.  The  shoots  were  packed  in  moss 
and  clay  and  sent  to  Washington.  They 
were  set  out  by  the  Agricultural  Depart- 
ment, but  attracted  little  attention  until 
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Belt  advertising  the  number  of 
relatives  one  has  in  the  services 


Riverside,  California,  took  the  surviving 
four  shoots  to  his  home  and  planted 
them.    One  died  and  another  was 
.  eaten  up  by  a  cow.    At  the  end  of 
five  years  the  two  surviving  trees 
bore  sixteen  handsome  seedless 
oranges.      Next   year  the 
oranges  were  even  better, 
and  the  trees  bore 
about  a  box   of  the 
fruit. 

From  that  time  on 
the  cultivation  of  the 
seedless  oranges  about 
Riverside  progressed 
rapidly.  As  there 
were  no  seeds  to  raise 
the  trees  from,  it  was 
found  necessary  to 
graft  buds  of  the  seed- 
less trees  into  seed- 
ling trees. 

Riverside  has  grown 
from  a  small  village 
to  a  town  of  fifteen  thousand  people, 
and  has  twenty  thousand  acres  devoted 
to  the  cultivation  of  navel  oranges.  It  is 
the  greatest  orange  producing  locality  in 
the  world.  The  two  original  trees  were 
fenced  about  and  carefully  guarded  lest 
harm  should  come  to  them,  and  they  are 
now  enjoying  a  green  old  age.  One  of 
them  is  shown  herewith. 


The  grandfather  of  navel  oranges.  One 
of  the  two  original  seedless  orange  trees 


Heavy  Artillery  Is  the  Correct  Weapon 
for  Shooting  Canaries 

DURING  .some  recent  mining  opera- 
tions beneath  the  German  trenches, 
some  canaries  were,  as  usual,  taken  into 
the  excavation  to  indicate  the  presence  of 
noxious  gases.  One  of  these  little  song- 
sters escaped  and  flew  to  the  middle  of 
"No  Man's  Land,"  where  he  perched  on  a 
•shrub  and  began  to  sing.  Fearful  that 
the  Germans  would  notice  him  and  so 
discover  that  mining  operations  were 
going  on,  the  British  opened  fire  on  him. 
but  he  seemed  to  bear  a  charmed  life. 
The  sharpshooters  tried  to  "get"  him, 
and  the  rank  and  file  took  pot-shots  at 
him,  but  still  the  liquid  notes  flowed  over 
the  landscape.  Finally,  in  desperation, 
he  was  fired  on  with  trench  guns  and  a 
well-placed  shell  obliterated  bird  and 
bush  and  song. 
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Using  Absorbent  Cotton  Over  Again 


France  has  not  enough  cotton  for  her  wounds,  so  a 
chemist  invents  a  cotton  rejuvenator  to  cleanse  the  old 


MAKING  use  of  absorbent  cotton 
that  has  been  soiled  by  a  wound,  no 
matter  how  sterile  it  may  become 
by  any  process,  seems  repulsive.  But, 
to  paraphrase  General  Sherman,  war  is  war, 
and  a  French  chemist,  B.  Villey,  has  un- 
dertaken, successfully,  to  supply  his  coun- 
try's wants.  Revolvinq 
Impressed  blades 


ticed  it.  The  cost  of  rejuvenated  cotton 
was  compared  with  the  cost  of  new  cotton 
and  found  to  be  about  three  to  one,  in 
favor  of  rejuvenated  cotton.  The  two 
were  compared  physically.  Then  came 
the  hoped-for  gush  of  enthusiasm. 

Villey's  cotton   rejuvenator  is  quite 

simple.  Any 


by  the  huge 
demands,  the 
demands  that 
could  not  be 
met,  for  ab- 
sorbent cotton 
for  wound 
dressing,  Vil- 
ley set  about 
rejuvenating 
absorbent 
cotton  which 
had  been  used 
and  discarded. 

It  was  a 
colossal  task. 
Killing  the 
germs  in  used 
cotton  was 
the  smallest 
part  of  it. 
Absorbent  cot- 
ton must  have 
"life/"  It  must 
be  springy; 
it  must  (I  /> - 
sorb.  He  de- 
veloped one 
type  of  mi 


Hopper 
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Belt 
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Wrirxger 

Machine  for  Reclaiming  Soiled  Absorbent  Cotton 


hospital  can 
install  and  op- 
erate the  ma- 
chine  in  a 
modified  form. 
Many  hos- 
pitals have 
done  so. 
Villey  will 
modestly  tell 
you  that  the 
demand  ex- 
ceeds his 
expectations. 

Soiled  cot- 
ton is  dropped 
down  a  chute 
into  a  large 
vat  where  it 
undergoes 
several  treat- 
ments. First, 
all  germs  are 
killed  and  all 
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poisonous 
matter  re- 
moved by 
chemicals  and 
washing.  An 
objectionable  element  still  remains.  This 
is  grease,  or  fat,  which  has  been  drawn 
from  the  wound,  and  takes  the  form  of  a 
sheath.  It  is  boiled  out  in  a  solution  of 
soda. 

The  mass  is  now  whirled  about  by  re- 
volving blades  or  paddles,  not  unlike  the 
way  dirty  clothes  are  whirled  about  in  a 
washing-machine.  Well  washed  and 
drained,  the  cotton  is  restored  to  its 
original  whiteness  in  a  bath  of  hypo- 
chloride  of  lime.  Repeated  washings  and 
aterilizings  follow  and  it  is  at  last  dried. 
The  process  saves  $1,000,000  annually. 
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The  Metal  Hose  Man  and  How  He      What  a  Woodpile!    It's  Three 
Was  Manufactured  Hundred  Feet  High 


AT  the  recent  auto- 
iX  mobile  show  in 
New  York,  an  exhibit 
of  a  Newark  manu- 
facturing company  at- 
tracted much  atten- 
tion. Ita  exhibit  was 
a  man-shaped  figure 
composed  entirely  of 
specimens  of  its  vari- 
ous kinds  of  hose. 

The  height  of  the 
figure  was  three  feet. 
In  its  right  arm  it  held 
a  section  of  big  tubing, 
five  inches  inside  di- 
ameter, interlocked. 
The  hat  was  built 
from  smaller  tubing 
used  for  wire  covering. 
The  body  was  made  of 
carbureter  hose  packed 
with  asbestos  or  a 
heat-proof  fiber,  and 
employed  by  automobile  manufacturers. 
The  feet  and  hands  were  made  from  exhaust 
stoves  or  hoods.  Ears  and  mouth  were 
oil  conveyers  which  shoot  greasy  com- 
pounds, kerosene  and  cutting  oils  upon 
machine  work  for  rapid  and  accurate  pro- 
duction. The  legs  were  of  pressure  hose. 
Small  electric  lights  formed  the  eyes. 


P 


This  quaint  figure 
from  flexible  metal 


R  O  B  A  B  L  Y  the 
biggest  woodpile 
on  record,  shown  in 
the  accompanying 
picture,  is  to  be  found 
at  Berlin,  New  Hamp- 
shire, the  center  of  an 
important  paper- 
manufacturing  dis- 
trict. The  pile,  which 
forms  a  respectable 
hill,  plainly  visible 
from  a  great  distance, 
is  composed  of  more 
than  seventy-five 
thousand  cords  of 
_   _  wood  which  are  to  be 

■ made  into  paper. 
An  idea  of  the  size 
of  this  pile  may  be 
gained  from  the  fact 
that  its  highest  point 
is  nearly  three  hundred 
feet  above  the  ground, 
while  its  extreme  length  is  more  than  one 
thousand  feet,  or  nearly  a  quarter  of  a 
mile.  Some  statistician  has  figured  out 
that,  if  these  logs  were  split  up  into  cord 
wood  and  laid  in  a  straight  line,  they 
would  reach  nearly  twice  around  the  earth. 
The  potential  number  of  miles  of  news- 
paper it  contains  must  be  fabulous. 


ia  made  entirely 
hose  and  fittings 


This  is  not  a  slag-heap,  but  a  great  pile  of  logs  of  spruce  and  other  pulp-wood,  which 
is  destined  eventually  to  arrive  at  your  breakfast-table  in  the  form  of  newspaper 
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New  Method  of  Mounting  Un- 
breakable Watch  Crystals 

TO  overcome  the  inevitable  loosening 
of  the  crystal  in  watches  suitable  for 
soldiers'  wear  one  manufacturer  clinches 
the  rim  into  the  crystal  as  shown  in  the 
accompanying  illustration.  The  crystal 
employed  is  likewise 
made  of  a  compound 
that  w'ill  not  burn, 
thus  forming  an  ideal 
device  for  wear  in 
the  open  or  where 
the  watch  is  liable  to 
receive  hard  knocks. 


This  crystal  is  clamped  into  the 
watch  rim  to  prevent  loosening 


Acetylene  Trench  Gun— It's  a 
Great  Thrower  of  Shells 

ACETYLENE  gas  does  not  work  well 
.  as  an  engine  fuel.  It  is  too  ex- 
plosive. However,  a  Paris  inventor,  R. 
A.  Brevaire,  would  turn  this  to  good  use 
in  a  trench-gun. 

The  lower  part  of  his 
machine  consists  of  a 
chamber  into  which  air  is 
forced  under  pressure,  or 
sucked  in  by  the  rush  of 
an  outgoing  shell.  Hav- 
ing thus  filled  the  cham- 
ber with  air,  the  operator 
next  admits  a  small 
quantity  of  acetylene  gas 
by  means  of  a  valve.  Air 
and  the  gas  intermingle 
forming  a  highly  explo- 
sive mixture.  This  is  set 
off  at  will  by  means  of  a 
spark  plug  and  a  suitable 
coil.  Shells  are  inserted 
in  the  gun  by  dropping 
them  through  the  muzzle, 
rear-end  foremost.  If  the 
gun-barrel  is  unrifled, 
wings  at  the  base  of  the 
shell  make  it  spin  and  fly 
true.  A  sound-deadening 
chamber  is  fastened  to  the 
outer  end  of  the  gun;  it  is 
built  on  the  principle  of  an 
automobile  muffler. 

This  gun  is  new  in  being 
the  first  trench  gun  to  use 
gas  as  an  explosive. 


Poisonous  and  Harmless  Mush- 
rooms Difficult  to  Distinguish 

IN  a  special  bulletin  published  by  the 
U.  S.  Department  of  Agriculture 
special  emphasis  is  laid  upon  the  fact  that 
there  is  no  simple  test  for  distinguishing 
between  edible-and  poisonous  mushrooms. 

Many  of  the  alleged 
distinguishing  marks 
used  by  farmers, 
dealers  and  purchas- 
ers of  mushrooms  to 
differentiate  between 
edible  and  poisonous 
mushrooms  are  con- 
sidered by  the  ex- 
perts of  the  Depart- 
ment entirely  fallacious  or  too  unreliable 
to  be  used  with  safety.    The  only  safe 
mushrooms  to  eat  are  those  gathered  by  a 
collector  who  knows  exactly  what  he  is 
doing.     Only  such  mushrooms  should 
be  picked  as  are  known  to  be  non- 
poisonous  and  a41  mushrooms,  which  in 
any  way  differ  from  the 
known  type  of  edible  va- 
rieties   should    be  left 
severely   alone.  Ever>' 
season  there  are  numerous 
fatalities  from  eating  the 
poisonous  varieties. 


Shell 


Vanes 


Air  valve 


Explosion  chamber 

Dissolved  acetylene 
tank 


Diagram  and  illustratian 
of  a  new  acetylene  trench 
mortar,  fitted  with  silen- 
cer and  recoil  mechanism. 
Acetylene  is  too  explosive 
for  automobiles,  but  this 
is  a  virtue  in  guns 
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Torpedo-Proofing  Ships  with  Air  Tanks 


Air-cushions  to  run  along  sides  of  ship  are 
proposed  as  a  protection  against  tori>edoes  . 


SINCE  the  beginning  of  the  Great 
War,  and  particularly  since  Germany 
adopted  the  submarine  policy,  the 
brains  and  inge- 
nuity of  inventors 
of  all  classes  and 
ratings  have  been 
directed  toward 
finding  some  means 
of  counteracting 
the  destructive  ef- 
fects of  the  torpedo. 
Many  expedients 
have  been  sug- 
gested, ranging  all 
the  way  from  ex- 
tremely feasible 
propositions  to  the 
wildest  vaporings. 
The  following  arti- 
cle deals  with  one 
of  the  more  prob- 
able ones. 

Hudson  Maxim, 
who  has,  himself, 
suggested  a  method 

for  torpedo-proofing  ships  in  which  he 
makes  use  of  the  principle  of  the  **gun 
silencer,"  states  that  the  explosive  charge 
in  the  war-head  of  a  modern  torpedo  con- 
sists of  about  four  cubic  feet  of  T.N.T. 
(tri-nitfo-toluol).  When 
inside  the  charge  is  fired 
the  T.N.T.  explodes,  and 
within    less    than  the 
twenty-thousandth  part 
of  a  second  the  four  cubic 
feet  of  explosive  are  trans- 
formed into  40,000  cubic 
feet  of  gases,  having  a 
temperature    of  about 
5,000   degrees    F.  The 
mass  of  water  surround- 
ing the  explosive  offers  a 
greater  resistance  to  the 
sudden  expansion  of  the 
gases  than  the  wall  of  the 
ship  and  as  the  expansion 
follows  the  line  of  least 
resistance,  the  wall  of  the 
ship  is  crushed  and  the 


A  cruiser  in  dry-dcx:k,  showing  how  the  air- 
chambers  are  attached  below  the  waterline 


the  detonator 


Diagrammatic  view  of  the 
latest    torpedo'  protection 


expanding  gases  enter  into  the  body  of  the 
ship  with  destructive  violence. 

With  this  picture  of  a  torpedo's  eflfect 

before  us  we  are 
prepared  to  under- 
stand the  invention 
of  Thomas  G.  O. 
Thurston,  of  Lon- 
don, England,  re- 
cently patented  in 
the  United  States. 
Thurston,  taking 
the  terrific  expan- 
sion of  the  gases 
generated  by  mod- 
ern explosives  into 
account,  seeks  to 
provide  a  system  of 
large  resistance  and 
expansion  cham- 
bers which  act  like 
an  air-cushion  by 
which  the  force  of 
the  inrushing  gases 
is  smothered  and 
robbed,  to  a  great 
extent,  of  its  destructive  potentiality. 

The  inventor  proposes  to  construct 
these  shock-absorbing  chambers  along  the 
sides  of  the  ship  for  a  suitable  distance 
forward  and  aft.  He  suggests  various 
forms,  all  showing  a  decided  bulging  out- 
ward, beyond  the  normal 
contour  of  the  ship.  The 
back  of  these  bulging 
outer  chambers,  formed 
by  a  suitably  stiffened 
bulkhead  or  inner  frame- 
work, separates  the  outer 
chamber  from  the  inner 
compartment,  which  pro- 
vides the  final  and  strong- 
est resistance  to  the  ex- 
panding gases.  This  in- 
ner compartment  has  a 
strongly  braced  back, 
curving  inward  toward 
the  interior  of  the  ^hip 
and  the  air  contained  i 
it  is  intended  to  act  as  ai 
additional  cushion. 
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Giving  Fords  a  Greater  Pulling 
Power  for  Heavy  Loads 

ALTHOUGH  in  passenger  car  service 
the  Ford  car  generally  has  adequate 
pulling  power  for  all  kinds  of  hills,  there 
are  times  when  it  is  used  as  a  delivery 
truck  that  still  greater  power  at  low 
speeds  would  be  advantageous. 

This  device  is  inserted  in  the  regular 
Ford  driving  shaft  just  forward  of  the 
rear  axle  and  con- 
sists of  a  small  case 
enclosing  a  series  of 
gears  which  are  al- 
ways in  mesh.  This 
constant-mesh  fea- 
ture distinguishes 
the  invention  from 
the   gears   of  the 
average  passenger 


This  auxiliary  gearset  gives  a  Ford  more 
reserve  power  on  hills  or  with  heavy  loads 


car  in  which  each  gear  is  out  of  mesh 
except  when  transmitting  power.  In  the 
device  illustrated  the  gears,  while  always 
in  mesh  and  turning,  transmit  the  power 
only  when  they  are  locked  to  the  shaft  by 
means  of  jaw  clutches.  These  can  be 
slid  into  mesh  with  much  less  chance  of 
stripping  than  the  gears  themselves. 

The  Ford  car  is  operated  as  usual, 
except  when  additional  gear  driving 
ratios  are  required.  Then  the  auxiliary 
gearset  control  is  operated  to  give  three 
additional  ratios,  one  in  low,  one  in 
reverse  and  the  third  in  intermediate 
speed,  thus  giving  the  engine  almost 
double  the  flexibilitv. 


The  Motion -Picture  Scene-Shifter 
Enters  the  War 

POOR  Fritz  will  never  again  believe 
what  he  sees,  or  believe  what  he 
thinks  he  sees.    "When  is  a  tree  not  a 
tree,"  is  going  to  become  a  more  terrifying 
conundrum  to  him  every  day.    This  is  the 
reason  why: — Moving  picture  men  are 
going  into  the  "camouflage"  business. 
Some  of  the  recruits  of  a  newly  or- 
ganized United 
States  Army  corps 
are  experienced 
motion  picture  men. 
A  full  company  has 
been  raised  in  the 
Los  Angeles  studios 
alone.  Another 
company  stands 
ready  to  be  enrolled. 
The  men  are  eager  to  use  their  skill  to 
"make  up"  imitation  cannons,  tanks,  ma- 
chine guns  and  other  grim  actors  for  their 
parts  at  the  Front. 

A  recent  demonstration,  held  in  one  of 
the  great  Los  Angeles  studios,  revealed 
the  possibilities  of  "camouflage."  The 
wizards  of  illusion  raised  a  village  in  the 
twinkling  of  aji  eye;  tore  it  down  with 
equal  dexterity,  and  in  an  incredibly 
short  time  substituted  a  startlingly  perfect 
"camouflage"  forest.  The  fairj'-tales  of 
our  youth,  in  which  genii  and  fairies  raised 
and  removed  castles  by  magic,  seem  to 
bid  fair  to  come  true  in  these  days  of 
seeming  miracles. 


Two  masterpieces  in  camouflage.  The  first  is  a  sham  "gun."  In  the  second,  village,  gun, 
smoke,  and  all,  are,  for  practical  purposes,  "of  the  stuff  that  dreams  are  nuidc  of" 
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A  Sweet  Potato  Digger  That  Lifts 
the  Potatoes  and  Cuts  the  Vine 


A NOVEL  potato  digger  for  sweet 
potatoes,  invented  by  Oliver  Cord- 
rey,  of  Laurel,  Delaware,  digs  deep  under 
the  potatoes  and  lifts  them  out,  leaving 
the  ground  level  with  the  vines  on  top  for 
a  cover  through  the  winter,  instead  of 
turning  the  vines  under  a  furrow  as  a  plow 
would  do.  The  ground  is  left  in  condition 
for  raising  better  corn  the  next  season 
where  that  crop  is  used  in  rotation  with 
sweet  potatoes. 

The  machine  has  a  pair  of  runners  ar- 
ranged at  opposite  sides  of  the  beam, 
which  each  carry  a  small  cultivator  disk. 
These  runners  are  adjustable  vertically. 
Back  of  the  runners  is  a  scoop,  having  up- 
wardly extending  rear  arms.  This  scoop 
is  adjustably  mounted  so  that  it  may  be 
tilted  relatively  to  the  beam. 

So  long  as  farmers  used  the  old  plow  for 
turning  out  their  sweet  potatoes  they 
could  not  raise  corn  the  next  year.  The 
vines  were  covered  at  the  bottom  of  the 
furrow  and  the  subsoil  turned  up  to  the 
^inds  of  winter,  since  it  was  necessary  to 
plow  deep  to  avoid  cutting  the  potatoes. 
The  new  digger  obviates  this  and  cuts  the 
vines  as  it  digs,  thus  performing  what 
formerly  were  separate  operations.  The 
resulting  saving  in  labor  is  from  $5  to  $10 
per  acre — figured  on  pre-war  prices.  The 
machine  is  of  light  draft,  simple  in  con- 
struction as  compared  with  most  ma- 
chines designed  for  potato  digging,  and  is 
self  guiding  after  being  started  in  a  row. 

As  the  dig- 
ger is  com-   

parati  vely 
inexpensive, 
and  the  sav- 
ing effected 
is  very  con- 
siderablethis 
should  prove 
very  .  popu- 
lar, particu- 
larly with 
small  truck 
farmers.  The 
fact  that  the 
machine  can 
be  run  by  un- 
skilled labor 
counts. 


r 


A  potato-digger  constructed  to  lift  out  the  potatoes 
without  turning  over  the  earth  like  the  old  plow 


The  little  apparatus  shown  weans  a  calf 
without  separating  him  from  his  mother 


An  Effective  and  Humane  Method 
of  Weaning  a  Calf 

RUSTIC  ingenuity  has  devised  a  num- 
.  ber  of  contrivances  to  prevent  calves 
from  nursing  while  they  are  in  the  same 
stable  or  the  same  pasture  with  their 
mothers,  but  most  of  these  devices  are 
extremely  clumsy  and  awkward.  The 
device  shown  in  the  picture  avoids  most  of 
the  objectionable  features  of  the  older  ap- 
pliances. The  upper  part  is  fastened  to 
the  nose  of  the  calf  by  a  hinged  clamp  and 
causes  neither  pain  nor  injury  to  the 

animal.  The 

 >^     lower  part, 

which  is 
hinged  to  the 
nose  part 
and  swings 
freely,  makes 
it  impossible 
for  the  calf 
to  nurse,  al- 
though  it 
does  not  pre- 
vent it  from 
grazing. 

This  ob- 
viates the 
necessity  for 
keeping  the 
calf  confined. 
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^^Mothers"  for  Airplanes  at  Sea 

How  the  Atlantic  Ocean  or  the  war  sooes 
can  be  protected  with  relays  of  seaplanes 

By  A.  L.  Aldey 


AERIAL  convoys  for  transports  and 
/A  merchant  veaaels  crossing  the  high 
seas,  aerial  protection  for  harbofs, 
aerial  raiding  bases  for  sea  attacks,  and 
transoceanic  aerial  patrol  service  -by 
these  uses  of  air-craft  might  perhaps  be 
given  the  vital  blow  to  the  German  sub- 
marine. 

Why  not,  though,  airplane  bases  at  sea? 
And  if  at  sea,  why  not  sll  the  way  across 

the  Atlantic?  Why  not  airplane  stations 
in  and  near  harbors,  where  the  craft  can 
he  despatched,  received,  overhauled,  and 
refitted?  Why  not,  in  other  words,  not 
only  a  maximum  of  aerial  coast  defense 
but  an  open  sea  lane,  patrolled  day  and 
night  by  planes? 

Such  a  cross-sea  lane  is  not  as  yet 
needed,  perhaps.  But  the  lane  could  be 
extended  from  English  and  continental 
shores  as  far  as  required  to  give  ample 
protection  within  the  operating  zone  of 
the  German  submarines. 

What  I  propose  here  is  the  adaptation 
of  a  German  idea  that  of  the  "mother 
ship"  for  submernibles  to  the  airplane,  at 
the  same  time  retaining  the  protective  and 
repair  value  for  submarines  and  destroyers 
embofliec!  in  the  Teuton  ship;  with  the 
further  expansion  of  the  use  of  these 
double  vessels  on  the  open  sea  where  they 
can  be  utilised  as  starting  and  receiving 
points  for  aerial  patrols,  for  light  ships, 
for  relay  wireless  stations,  for  defense 
points  against  torpedo  raids. 

Take  then,  by  way  of  summary  of  this 
plan,  two  separate  hulls,  so  connected  by 
superstructure  as  to  form  one  boat  with 
two  bottoms.  Two  sets  of  engines  and 
double  rudders  would  provide  for  the 
handling  of  this  double-hull  ship. 

The  superstructure  above  these  hulls 
may  be  most  briefly  described  as  a  "plat- 
form," a  deck  of  extreme  width  and 
length,  from  which  air  craft  could  be 
launched  and,  in  some  instances,  received. 

Between  the  hulls  is  a  natural  harbor, 
the  water  of  which  is  made  calm  by  the 
lowering  of  end  gates  to  ke^  out  the 


waves.  Prom  beneath  the  upper  "plat- 
form," or  deck,  hangs  a  false  deck  which 

may  be  lowered  into  the  water.  This 
lowered  deck  and  the  end  gates  form, 
with  the  hulb,  a  huge  tank  into  which 
hydro-airplanes  can  descend,  and  by 
means  of  which  they  may  be  elevated  to 
the  upper  deck  for  overhaulinj;.  Simi- 
larly submersibles,  destroyers,  and  small 
water  craft  can  be  driven  into  this  pro- 
tective space  and  taken  out  of  water  for 
repairs  and  scraping. 

The  stationing  of  such  "mother  ships" 
at  intervals  of,  say,  a  hundred  miles  all  the 
way  across  the  Atlantic  would  provide  sa 
open  lane  for  transports  and  merchant- 
men. One  hundred  miles  an  hour  may 
be  given  as  an  average  speed,  all  weathers 
and  models  conrid^ed,  for  an  ain^ans. 
These  stations,  then,  would  be  but  an 
hour  apart  by  air  route.  At  no  time  would 
any  airplane  patrolling  from  one  station 
to  another  be  more  than  half  an  hour's 
ride  from  another. 

Constant  patrolling  by  aerial  routes 
from  one  station  to  another  would  keep 
the  sea  clear  of  under-water  raiders. 
Communication  would  be  so  rapid,  dis> 
cernment  so  easy,  that  the  submariss 
would  be  less  deadly  than  it  has  proven  to 
be.  The  air  could  be  kept  filled  with  the 
flying  scouts,  passing  from  station  to  sti^ 
tion,  one  hundred  miles  and  return,  with 
communication  maintained  by  wireless, 
not  only  between  airplane  and  Hoating 
harbor,  but  between  the  stations  thenn 
selves. 

Once  a  peri.scope  has  been  sighted  any- 
where within  radius  of  the  sea  lane, 
general  knowledge  of  it  is  known;  and 
from  the  "mother  ships"  debouch  a  ilseC 
of  destroyers. 

For  the  protection  of  the  "mother 
ships"  torpedo  nets  would  be  provided. 
Besides  there  are  the  accompanying  de- 
stroyers, the  "mother  .ship's"  own  heav7 
artillery  and  munitions.  It  would  be  a 
rash  submersible  navigator  who  would  in- 
vade the  precincts  <^.such  a  lane. 
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Patrolling  the  Ocean  with  Sea  Planes 


What  a  "Mother  Ship,"  as  Suggested  in  Our  Article,  Would  Look  Like 

In  the  accompanvitiK  article  the  writer  prop(iund<t  a  sclicinr  for  placinir  '>nc  of  thcsr  vessels  at  intcrwits  of  a 
hundrcfl  miles,  all  the  way  across  the  Atl;«nlic.  They  w«miU1  he  (iilly  i*i|uii»pe<l  with  •^J).lrc  iwrt?  and  supplies  for 
airplanes  and  «ubinarine*.  They  would  alsii  carry  wireless  :ipi>;ir.itMs,  and  wriuhl.  in  fact,  be  fully  enuippe*! 
naval  bojw*  in  miniature.  They  would  rcixiir  seacraft  and  air(>lanes  and  would  relay  wireless  meswacc'',  bcii>i; 
official  stations.  The>'  thetnsclve*  would  l>e  protertiil  by  torpedo  not",  heavy  quns.  and  fleets  of  destniyert, 
for  whicli  they  would  form  a  base.     In  fact,  their  u-e  in  every  direction  is  limited  only  by  their  iiic 
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This  bicycle  track,  properly  banked  and  oiled,  was  designed 
and  built  by  a  number  of  resourceful  Los  Angeles  boys 


V'Let's  Build  a  Bicycle  Track'*— 
And  Tliey  Did 

AN  ingenious  crowd  of  boys  in  Los 
Angeles  have  made  a  very  good 
bicycle  track  on  a  vacant  lot.  One  of  the 
boys'  fathers  was  a  contractor  and  this  lad 
superintended  operations.  The  track  was 
first  laid  out  with  chalk  and  stakes,  and 
then  the  bunch  turned  to  and  did  the 
digging.  They  soon  had  it  banked  up  and 
smoothed  off.  Then  they 
watered  it,  and  oiled  it  with 
waste  "slag"  oil  which  they 
carried  from  a  nearby  oil 
well  in  tin  cans. 


How  to  Keep  the  Wind- 
shield Clear  by  Heat 

TWO  Chicago  inventors 
have  recently  patented 
a  device  for  keeping  the  wind- 
shield of  an  automobile  or  the 
window  glass  in  front  of  a  trolley 
motorman  clear  by  means  of  an 
electric  incandescent  bulb.  The 
heat  generated  by  this  bulb  is 
sutiicient  to  heat  the  glass  so 
that  snow,  sleet,  moisture  or  ice 
will  at  once  be  turned  into  water 
and  run  off  or  dry  off,  thereby 
enabling  the  man  behind  it  to 
see  through  without  difficulty. 

Although  the  saine  in  prin- 
ciple, the  device  for  the  automo- 
bile differs  slightly  from  that  for 
the  trolley  car.  In  each  there  is 
a  semi-cylindrical  casing  enclos- 
ing the  incandescent  lamp  and  a 
ipporting  the  casing  to 
be  swung  up  out  of 


Perforated 
plate 


the  way  when  not  in  use. 
The  uncylindrical  portion 
of  the  casing  consists  of  a 
flat  perforated  metal  sur- 
face which  is  in  contact 
with  the  glass  of  the  wiDd- 
shield  or  car  window. 

The  automobile  unit  has 
a  bracket  which  is  slipped 
over  the  wood  or  metal 
edging  on  the  top  glass  of 
the  windshield,  in  the  car 
device,  the  bracket  arm  is 
pivoted  inside  the  bottom 
of  a  box  with  a  hinged  door 
so  that  the  arm  and  casing  enclosing  the 
lamp  may  be  swung  about  its  pivot  into 
the  box  and  the  door  closed.  In  each 
case,  small  coil  springs  are  employed  to 
keep  the  perforated  metal  part  of  the 
casing  in  contact  with  the  glass  so  that  the 
heat  radiated  by  the  bulb  and  reflected  by 
the  back  of  the  casing  cannot  pass  off 
without  first  going  through  the  glass  and 
heating  it  sufficiently  to  dry  it. 

Every  automobilist  knows  how  uncom- 
fortable, and  even  danger- 
ous, a  frosted  or  misty  wind- 
shield is,  and  any  device 
that  will  obviate  these  con- 
ditions is  welcome.  This 
device  has  an  advantage 
over  scrapers  and  cleaners 
in  that  it  requires  no  re- 
peated manipulation  or 
attention. 


socket  joint 


An  incandescent  lamp  in  a  reflector  melts  the  ice  and 
moisture  off  the  windshield,  giving  clear  visioQ 
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HE  propeller  of  a  modern  flying  ma- 
chine rotates  at  the  rate  of  about 
fifteen  hundred  revolutions  a  minute.  It 
i.s  mounted  directly  on  the  shaft  of  the 
powerful  motor  by  which  it  is  driven. 
When  the  engine  is  started,  the  roar  is 
deafening  - 
!jo  much  so 
that  in  test- 
ing an  air- 
plane power 
plant  before 
is  mounted 
a  machine,  the 
men  who  con- 
duct the  test 
must  wear  ear- 
protect  or s , 
iirailar  to  those 
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Caging  the  Airplane  Propeller  in      Kerosene  Can  Be  "Cracked*'  to  Pro- 
.Case  He  Gets  Too  Wild  duce  Gasoline 

IF  crude  oil  yields  different  liquids  when 
heated  to  different  temperatures,  what 
would  happen  if  the  separate  distillates 
were  treated  again  in  the  same  way  ?  The 
experiment  has  been  carried  out  with 
astonishing  results  by  different  chemists — 
Doctor  Burton,  Doctor  Hall,  and  Doctor 

R  i  t  t  m  a  n  , 
Kerosene,  for 
example,  can 
actually  be 
made  to  give 
up  gasoline. 
The  process  is 
called  "crack- 
ing." Imagine 
before  you  two 
piles  of  stones 
of  different 
sizes.  The  small 
stone-pile  rep- 
re  sents  gas- 
oline, the  large 
one  kerosene. 
A  man  with  a 
hammer  can 
obviously 
crack  the 
larger 
stones  into 
pieces  equal 
in   size  to 
those  of  the 
first  pile.  The 
chemical  equiv- 
alent   of  this 
seems  to  take 
place  in  crack- 
ing kerosene.    Since  kerosene  is  so  ditlicult 
to  dispose  of,  why  not  crack  it  and  got 
enough  gasoline  for  the  four  million  auto- 
mobiles which  will  be  in  use  this  year. 
Cracking    processes    actually  furnished 
seven  and  one-half  per  cent,  of  the  total 
gasoline  production  last  year. 

In  1918,  at  least  one-fifth  of  the  three 
billion  gallons  to  be  produced  will  be  made 
by  cracking.  Their  value  would  pay  for 
ten  superdreadnoughts. 

Had  it  not  been  for  the  invention  and 
utilization  of  cracking  processes,  gasoline 
would  cost  more  than  it  does.  During 
the  year  1917,  approximately  600,000,000 
gallons  of  cracked  gasoline  were  produced. 


this 
ex- 
cage 


used  by 
crews  of 
big  coast 
fense  guns 
But  all 
does  not 
plain  the 
in  which  the 
propeller  is  re- 
volved during 
the  test.  What 
U  the  reason 
for  that? 

The  cage  is 
a  safety  device. 
It  protects  the 
men  who  are 
conducting  the 
operation.  Fly- 


Airplane  propellers  occasionally  have  their  own 
ideas  about  flying.     This  cage  discourages  them 


wheels  of  steam  engines  sometimes  burst 
when  they  spin  too  fast.  Why?  Be- 
cause of  the  centrifugal  force.  The  greater 
the  speed,  the  greater  is  the  centrifu- 
gal force.  A  propeller  which  revolves 
at  the  rate  of  fourteen  hundred  revolu- 
tions a  minute  might  fly  off,  even  though 
the  utmost  precautions  are  taken  to 
fasten  it  securely  to  the  shaft.  And  if  it 
ever  flew  off — ?  A  bursting  flywheel  has 
many  a  time  wrecked  an  engine-house  as 
effectively  as  a  high-explosive  shell,  and 
a  wild  airplane  propeller  would  be  most 
unhealthy  for  anything  it  encountered 
upon  its  wanderings.  The  eye  extends 
along  the  edge  of  the  testing  platform. 
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Seen  from  Above,  This  Picture  Would     We  Are  Presenting  Germany  witfi 


Look  Different 

AS  C  E  N  E  like 
the  above, 
wherein  two  Vita- 
graph  comedians 
leap  fifteen  feet 
across  an  alley,  can- 
not fail  to  give  us  a 
slight  gasp.  Well, 
how  do  they  do  it? 
Listen. 

If  you  were  up 
above  the  explana- 
tion would  stare  you 
in  the  face.  For 
these  laughable  gen- 
tlemen would  not 
be  half  so  laugh- 
able if  they  were 
making  the  jump 
with  nothing  but 
their  own  two  legs. 
As  a  matter  of  fact 
they  are  working 
under  ideal  condi- 
tions, precisely  as 
if  they  were  in  a  gymnasium.  On  one  side 
is  a  springboard;  on  the  other  a  spring 
mattress.  It's  a  cheap  thrill  at  only 
fifteen  feet! 


ma! 


&(  tress) 

□ 


boa'd 


Two  Hundred  Aviators  a  Year 

THE  Germans 
claim  to  have 
brought  down  a 
thousand  Allied 
airplanes  during 
the  past  twelve 
months.  It  is  eati- 
mated  that  with 
better  physical 
training  a  fifth 
of  these  need  not 
have  been  lost.  As 
the  training  and 
equipment  of 
these  men  would 
cost  about  $3,500.- 
000,  according  to 
Alan  R.  Haw  ley. 
President  of  the 
Aero  Club  of 
America,  apart 
from  the  inestima- 
ble value  of  the  men 
themselves,  it 
would  seem  that  we 
dear  for  lack  of  atten- 
ness.  The  men  will  never 
though,  for  any  reason. 


Those  daredevil 
movie  actors — 
with  a  mattress 
and  springboard 

are  paying  rather 
tion  to  physical  fit 
admit  "staleness" 


Whale's  Tail-Bones  Made  Into 
an  Attractive  Sign 

THE  Coronado  Islands,  off  the  coast 
of  Lower  California,  not  far  from 
San  Diego,  have  always  attracted  tour- 
ists because  of  the  great  numbers  of 
whales,  sea  elephants,  sea  lions,  and  other 
large  aquatic  creatures,  that  disport 
themselves  off  the  rocky  shores.  Taking 
advantage  of  those  natural  conditions,  a 
a  boat  company  of  San  Diego  attracts  the 
attention  of  tourists  to  its  docks  by  means 
of  a  sign  painted  on  the  great  tail-bones 
of  a  defunct  whale. 

The  broad  Hat  bone  forming  the  end  of 
the  tail  makes  the  sign  board,  while  the 
three  other  vertebrae  form  a  convenient 
stand  to  support  it. 

It  is  doubtful  if  any  sign  more  instantly 
commands  the  attention.  The  bones 
were  brought  in  by  one  of  the  company's 
Its  from  the  surrounding  beaches. 


This  curious  advertising  sign  is  made  from 
the  tail-bones  of  a  whale.  Compare  the  glove 
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Two  Boards  Studded  With 
Pins  Make   Bandage  Folder 

RED  CROSS  workers  are 
greatly  interested  in  a  de- 
vice for  folding  bandages,  which 
has  been  invented  by  Edward  J. 
Seeber,  of  Rochester,  N.  Y.,  and 
which  is  so  simple  that  it  may  be 
made  by  anyone  with  the  tools 
found  in  practically  every  house- 
hold. The  inventor  has  donated 
the  free  use  of  his  invention  to 
Red  Cross  workers  everyw^here. 

The  contrivance  is  intended 
for  folding  the  eighty-one-inch 
bandages  which  form  part  of  the 
emergency  kit  of  every  soldier 
sent  to  the  trenches. 

It  is  made  as  follows:  An  up- 
right board,  fourteen  inches  long, 
fastened  to  a  horizontal  base, 
has  a  series  of  ten  three-inch 
pins,  five  on  each  side  of  a  center 
bracket.    The  strip  of  bandage 
is  placed  over  these  pins,  with 
the  center  of  the  strip  over  the 
bracket.    Then  the  follower,  a 
narrow  board,  about  nineteen  inches  long, 
uith  twelve  pins,  arranged  in  such  manner 
that  they  will  dovetail  with  the  pins  of 
the  upright  backboard,  is  employed  to 
press  down  the  strip  of  bandage  between 
the  pins  of  the  backboard,  so  as  to  pleat 
it,  accordion  fashion.    Two  hatpins  tem- 
porarily fasten  the  folded  bandage  until 
the  two  halves  are  stitched  and  ready  to 
be  wrapped  and  sent  out. 

In  these  crowded  days,  when  the 
compelling  problem  is  to  get  the  great 
est    possible  amount 
of  work  done  in  the 
least  possible  time,  and 
the  dreadful  nightmare 
of  our  own  boys  bleed- 
ing in  far-off  France 
urges  us  on,  any  device 
that  increases  the  out- 
put is  doubly  welcome, 
and  this,  be- 
ing of  such 
simple  con- 
struction, 
will  recom- 
mend itself  to 
everyone  in- 
terested. 
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No  wonder  the  train  was  twHvc  hours  latr.  or  that 
the  trainmen  had  suffered  considerable  hardship 


A  home-made 
Cross  workers. 


Like  a  Trip  to  the  North  Pole  Is  Rail- 
Roading  in  a  Blizzard 

WHAT  the  terrific  and  \\ide8pread 
blizzards  which  raged  through  the 
middle  western  and  eastern  parts  of  the 
United  States  in  the  first  week  of  January 
meant  in  handicapping  the  railroads  and 
depriving  large  cities  of  coal  and  food  is 
shown   by   the   accompanying  picture. 

Trains  were  snowed  in  and  in 
some  cases  it  took  several  days 
to  dig  them  out.  The 
trainmen  suffered  from 
cold  and  exposure  to 
the  driving  snow  and 
sleet,  and  frozen  hands 
or  feet  were  common. 
The  accompanying  pic- 
ture is  that  of  a  loco- 
motive of  the  "Soo" 
line,  which  arrived  in 
Chicago  after  a  fierce 
battle  with  snow  and 
ice,  which  caused  a  de- 
lay of  twelve  hours  in 
its  arrival.  One  would 
imagine  that  it  had 
been  dug  out  of  a  drift. 


bandage- folder  for  Red 
It  is  simple  and  cheap 
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Automobile  Body  That  Packs  Within 
Chassis  Space 

YOU  have  seen  the  advertisement  pic- 
tures of  knock-down  bungalows  and 
small  cruising 
launches?  The 
various  parts  are 
first  put  together, 
then  marked,  taken 
down,  and  finally 
packed  one  inside 
the  other  for  ship- 
ment. 

The  same  idea 
has  been  applied  to 
reduce  the  cost  of 
shipping  automo- 
bile bodies  by  pack- 
ing them  in  fifty 
per  cent  of  their 
usual  space.  What 
is  more  a  body  can 
be  converted  into  a 
two-seater,  a  four- 
seater or  a  delivery 
car  with  a  small 
load-carrying  box 
at  the  rear. 

In  brief,  the  body 
consists  of  two  side 


Sectional  automobile  body  which  can  be 
assembled  by  the  purchaser  or  dealer 


Use  Fruit  Trees  Instead  of  Shade 
Trees  or  Even  Ivy 

A CONSERVATION  of  land  space 
movement,  in  Germany,  some  time 
ago,  resulted  in  the 
utilization  of  dwarf 
varieties  of  fruit 
trees  instead  of 
much  of  the  shrub- 
bery planted  merely 
for  ornamental  pur- 
poses, and  in  the 
planting  of  small 
trees  close  against 
the  walls  of  brick  or 
stone  houses  so  that 
the  branches  could 
be  trained 
over  the  walls 
in  the  man- 
ner of  ivy. 
The  ac- 
companying photo- 
graph shows  pear 
trees,  pruned  care- 
fully and  trained  to 
spread  out  over  the 
walls  just  like  vines. 
The  practice  is  now 
common   in  hard- 


sills  which  are  mounted  directly  on  the  pressed  Germany  and  is  likely  to  find 
car  frame  when  assembled,  and  separate  favor  in  this  country.  Pear,  plum,  and 
cab  side  portions,  floor-boards,  doors,  other  fruit  trees  are  thus  trained  over 
rear,  side,  and  end  parts,  the  vertical  and  housewalls,  fences  and  garden  partitions 
horizontal  parts  of  seats,  and  even  parts  so  that  not  an  inch  of  ground  is  wasted, 
of  the  cowl  and  engine  hood  sides  and  In  this  way,  too,  the  trees  are  pf^vented 
top.  from  throwing  too  much  shade  Over  other 

The  various  parts  into  which  a  body  growing  things  in  their  vicinity,  and 
may  be  divided  are  shown  in  the  accom-  the  appearance  of  the  houses  is,  in  addi- 
panying  sketch.  When  put  together,  the  tion,  very  considerably  enhanced.  \  ' 
various  parts  are  rigidly 
held  in  place  by  means  of 
small  bolts  with  counter- 
sunk heads,  so  that  the  en- 
tire body  is  a  homogeneous 
unit  which  can  be  painted 
and  varnished  according 
to  the  individual  taste  of 
the  purchaser.  The  con- 
vertible feature  of  the  body 
is  made  possible  by  leaving 
off  some  parts  and  inserting 
others  in  their  places  to 
give  two  or  four  seats  or  a 

panel  or  box  type  delivery  pear  trees  trained  to  spread  out  over  the  walls  of  a 

body  as  shown.  house  like  ivy  vines  both  for  pleasure  and  for  profit 
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A  Floral  Tank  Struck  a  Warlike  Note 
at  the  Pasadena  Carnival 

AT  the  annual  Tournament  of  Roses  in 
.  Pasadena,  Cal.,  a  marked  change  in 
the  character  of  the  floral  decorations  and 
floats  was 
n  oticeable. 
Some    of  the 
floats  in  the 
parade  intro- 
duced a  war- 
like note.  One 
of    the  most 
i  nteresting 
was  a  facsimile 
of    a  British 
tank.     It  was 
thirty  feet  long, 
and  fifteen  feet 
high.  The 
body   of  the 
tank   was  of 
smilax,  the 
caterpillar  treads  were  of  gray  acacia  and 
the  cleats  were  white  desert  holly. 


Reprcflcntation  of  a  British  Tank,  made  of  flowers 
and  smilax  at  the  Pasadena  Tournament  of  Roses 


las  Burton,  deceased,  of  DuBois,  Pa. 
Burton  conceived  the  idea  of  making  an 
endless  chain  out  of  a  single  board.  He- 
selected  a  board  twelve  feet  long,  seven- 
teen and  a  half  inches  wide  and  seven- 
eighths  of  an  inch  thick,  and,  with  no  other 

tool  but  his 
jack  knife, 
!  carved  this 
board  into  an 
endless  chain  of 
4,522  links, 
with  a  total 
length  of  305 
feet.  The  links 
were  each  one 
and  one-quarter 
inch  long  and 
seven -eighths 
of  an  inch  wide. 
It  took  Mr. 
Burton  just  one 
year  to  com- 
plete this  very 
remarkable  and  painstaking  piece  of 
work,  each  link  of  which  is  perfect. 


An  Industrious  Whittler  Made  This 
Endless  Chain  Out  of  a  Board 

THE  chain  shown  in  the  picture  con- 
stitutes a  remarkable  monument  to 
the  patience,  industry  and  skill  of  Nicho- 


A  jack-knife  and  a  man's  skill  and  patience 
carved  this  endless  chain  from  a  board 


Have  Your  Collar  Stiffened  Once  for 
All  and  Eat  the  Starch  You  Save 

THE  separate  starched  collar  was  in- 
vented about  ninety-two  years  ago 
by  the  wife  of  a  blacksmith  of  Troy,  N.  Y., 
who  made  one  for  her  husband.  Since 
then  it  has  grown  in  popularity  until  there 
is  probably  nobody  who  has  not  worn  a 
starched  collar  at  some  time  or  other. 
Now  its  popularity  is  on  the  decline  again, 
partly  on  the  score  of  comfort,  and  partly 
as  a  result  of  the  war. 

The  crux  of  the  matter  does  not  lie 
with  the  collar  itself,  though  that  is  made 
from  material  which  is  useful  for  band- 
ages. It's  the  starch  that  is  to  be  saved — 
valuable  foodstuff  that  ought  not  to  be 
wasted  on  collars. 

A  permanently  stiffened  collar  is  being 
introduced  which  is  not  celluloid,  but  is  a 
regular  fabric  collar  treated  with  a  kind 
of  varnish  that  makes  it  possible  to  clean 
it  under  the  tap  or  with  a  damp  cloth. 
Automobilists  should  be  among  those 
who  appreciate  this  new  fabric,  for, 
in  spite  of  road  dust,  it  is  always  pos- 
sible to  "feel  clean"  in  a  clean  collar. 
A  collar  of  this  kind  will  last  from  two 
weeks  to  a  month. 
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It's  Raining,  But  the  Glass  Umbrella 
Keei>8  the  Record  Book  Dry 

THE  numbers  of  the  freight  cars  leav- 
ing or  entering  a  depot,  have  to  be 
recorded  rain  or  shine.  How  to  enter 
figures  in  a  book  during  wet  weather 

without  blurring  the   

pages    has    been  a 
problem. 

Now  comes  the 
"book  umbrella,"  a 
small,  oblong  glass 
box,  open  at  the  un- 
derside to  allow  the 
number-taker  to  in- 
sert his  hand.  Of 
course,  the  book  is 
held  inside  the  pro- 
tecting glass.  Clips 
are  provided  at  the 
top  and  bottom  to 
keep  the  book  open 
at  the  desired  page. 

The  case,  six  inches 
square,  is  fitted  with 
a  strap  which  can  be 
suspended  from  the 
clerk's  shoulder.  A 
larger  sized  "um- 
brella," made  to  hold 
loose,  flat  sheets,  is 
also  obtainable.  For 
night  use,  an  electric  light  can  be  affixed 
to  the  upper  end  of  the  box,  and  in  addi- 
tion to  enabling  the  user  to  see  to  write, 
it   answers   the   purpose   of   a  lantern 


The  case  is  light,  strong  and  durable. 
Clips  hold  the  book  open  as  required 


These  Home -Made  Tools  Save  the 
Cost  and  Keep  of  a  Horse 

WITH  the  home-made  garden  .tools 
shown  in  the  accompanying  illus- 
trations a  man  at  San  Jacinto,  California, 
cultivates  five  acres  of  ground  without  i\x 

 aid  of  a  horse.  On 

his  grounds  ornamen- 
tal shrubs  grow.  A 
horse  could  not  be 
driven  close  without 
injuring  them.  With 
a  similar  set  of  tools 
a  small  fruit  orchard 
is  also  kept  in  con- 
dition. 

The  cultivator  con- 
sists of  a  number  of 
spikes  driven  into  a 
three-foot  piece  of 
pine,  and  having  their 
heads  flattened  to 
make  a  cutting  edge. 
The  top  of  the  tool  U 
reinforced  with  in- 
other  piece  of  wood 
and  a  five-foot  handle 
is  fitted.  A  piece  of 
iron  gives  the  neces- 
sary weight. 

A  rake  similar  to 
the  one  described,  but 


with  a  strip  of  thin  steel  cut  from  a  saw 
blade  and  soldered  to  the  flattened  heads 
of  the  spikes,  is  used  as  a  weed  cutter, 
The  cutting  blade  is  inserted  from  two  to 
to  see  the  necessary  data  written  on  the  three  inches  below  the  surface  of  the  ground 
car  and  to  get  about  the  yard.  and  cuts  off  the  weeds  from  their  roots. 


The  above  set  of  home-made  cultivating  tools  enables  one  man  to  cultivate  five  acres  of 
land  without  the  necessity  of  keeping  a  horse,  which  would  spoil  his  ornamental  shrubs 
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Bullets  That  Shoot  Through  Steel 

Medieval  armor  was  revived,  but  it  now 
bids  fair  to  become  once  more  obsolete 


A BRITISH   sniper  lay  behind  his 
shield    of   quarter-inch  hardened 
steel   at   the  Ypres  salient  and 
smiled  when  a  bul- 
let from  a  vigilant 
German  sniper 
crashed  against  the 
protection.  He 
knew   that  nothing 
less  than  a  couple  of 
shells  from  some  far- 
off  field  gun  could 
bother  him.  When 
the  next  shot  came, 
the  smile  faded  from 
hb  lips.     After  dark 
he  crawled  painfully 
back  to  his  trench- 
line,    shot  through 
the  left  shoulder.  In 
the   shield,  which 
would  turn  a  bullet 
at  the  very  muzzle, 
there    was    a  neat 
round  hole,  less  than 
one-quarter  of  an 
inch  in  diameter  and 
therefore  smaller 
than  the  service  bul- 
let  of  the  German 
rifle.         From  the 
shoulder   the  sur- 
ge 3ns  took  the  mis- 
sile, a  bullet  made  of  solid  steel,  boat- 
i^naped.  with  sharp  point  and  tapered 
tail,  and  harder  than  glass.    From  other 
bullets  of  the  sort,  fired  by  the  Germans 
for  special  occasions,  the  British  were 
able  to  reconstruct  the  whole  bullet. 

Inside  the  German  bullet,  with  its  cus- 
tomary mild  steel  jacket  instead  of  the 
copper-nickel  jacket  used  by  the  Ameri- 
cans and  British  for  the  same  purpose 
and  inside  a  coating  of  lead,  there  lay  a 
miniature  bullet  of  steel,  which  the  sur- 
geons took  from  the  sniper's  shoulder  and 
which  had  gone  through  the  supposed 
bullet-proof  shield. 

Fired  from  the  Mauser  rifle  of  the  Ger- 
man, the  mild  steel  jacket  and  the  lead 
covering  of  the  steel  bullet  inside,  yielded 


Effect  of  Armor-Piercing  Bullets 

Till-  f.-vival  of  mcdii-vnl  armor  as  a  iT<>ioitive 
nuMsurr  tiii«  bwii  KIM"  n(  tin-  iiueri'-'tiin:  «iil<'Ii-  lit» 
ii-  tlif  i)fc?<-t)i  wur.  Tlie  J'n-i  Si-ri'Mis  adoptmn 
w.is  (he  »lct\  Klifiiprirl  hfliiuta,  aiid  >it)<c  t'l.it 
timr  armor  h.is  Ix-t-n  uh'iI  iiiort*  ;iii<J  irmn-. 
Now.  liowrvrr.  llH-;iM«  haVf  Ix^-tl  ili^rnvTrd  to 
Itirirr  il  anil  it  wnuUi  m'vIii  lli^kt  it  i;<  .ilxillt  ilut* 
to  \w  «>ii'-r  morr  ri'li-i;.it<-<l  to  tin-  liiiilxt  of 
vbMiK'te  tlMn,-<.   Wluit  will  ttit:  iK-xt  rcvix-al  be? 


enough  to  take  the  rifling  of  the  barrel, 
and  the  bullet  flew  through  the  air  like 
any  other  bullet.    When  it  struck  steel, 

the  leaden  covering, 
and  the  thin  steel 
jacket  supported  the 
steel  point  of  the 
bullet  within  for  a 
short  instant,  then 
they  spattered  into 
a  spray  of  molten 
lead  and  fragments 
of  jacket,  and  the 
steel  bullet  traveled 
on  alone  through  the 
steel  plate. 

This  is  the  prin- 
ciple of  the  armor- 
piercing  bullet  that 
is  coming  to  be  so 
common  among  the 
fighting  armies  of 
the  world. 

The  corresponding 
American  bullet  is 
the  Clay,  invented 
by  Captain  W.  L. 
Clay  of  our  Ord- 
nance Department. 
It  is  superior  to  any 
of  the  armor  piercers 
made  abroad. 
Through  the  con- 
struction of  its  point  it  will  not  glance  off 
even  the  most  inclined  hardened  steel 
surfaces,  for  armor  surfaces  are  sloped 
when  possible,  to  avoid  a  direct  hit  on  the 
armor,  and  to  make  the  bullet  glance  off 
harmlessly. 

The  Clay  bullet  has  the  jacket  cut  away 
for  the  last  eighth  of  an  inch  at  the  point, 
exposing  the  soft  lead.  This  in  turn 
smashes  down  on  striking,  changing  the 
shape  of  the  point  and  making  the  bullet 
"bite"  on  the  hard,  inclined  surface. 
Then  the  hard  steel  bullet  within  comes 
smashing  through,  while  the  lead  and  the 
jacket  fly  off  in  spray  and  fragments, 
their  work  done.  The  actual  killing  or 
wounding  is  done,  of  course,  by  the  little 
steel  bullet  inside  of  the  ordinary  one. 
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Here  is  a  group  of  English  railroad  employees  worship- 
ping  the   deity,  Tea.  under  unusual  circumstances 


If  You  Work  Hard,  Eat 
More  Pancakes 

IT  is  a  common  mistake  to 
suppose  that  to  get  the 
necessary  strength  to  do 
hard  manual  labor,  a  heavy 
meat  diet  is  necessary.  This 
is  far  from  correct.  Muscu- 
lar labor  does  not  materially 
affect  the  demand  for  miner- 
als and  proteins,  but  rather 
for  starches,  fats  and  sugars. 
Therefore  any  additional 
wastage  through  muscular 
effort  could  be  much  better 
repaired  by  pancakes  and 
sirup  than  by  roast  beef,  for 
as  much  moisture  and  heat 
are  wasted  as  tissue,  so  it  is 
fuel  that  is  required. 


England  Must  Have  Its  Tea,  Even  If 
It  Is  Wartime 

THERE  are  tea-parties  and  tea-par- 
ties. Some,  like  the  Boston  variety, 
have  become  historically  famous;  others 
have  not.  The  tea-party  in  the  picture, 
with  its  unconventional  setting  and  sit- 
ting, is  not  exactly  a  "pink  tea"  patron- 
ized by  the  upper-ten-dom.  It  is  really 
an  interesting  picture  of  wartime  Eng- 
land. The  women  in  the  group  are  rail- 
road employees  in  London.  Chilled  to 
the  bone  by  the  penetrating  cold  of  an 
unusually  severe  winter  day,  these  hard- 
working young  women  gathered  in  a 
secluded  corner  during  a  lull  in  their 
work,  and  warmed 
themselves  and 
gained  new  energy 
by  sipping  piping 
hot  tea. 

Tea  seems  to  be 
a  sine  qua  wo» 
with  our  English 
cousins.  War  or 
no  war,  tputime  is 
sacred.  Appar- 
ently, judkiing  by 
the  war  pictures, 
even  the  Tommies 
at  the  front  re- 
ligiously observe 
it — and  at  least  it 
stimulating. 


This  filing  cabinet  for  finger  prints  saves 
much  time  and  trouble  for  investigators 


How  Finger  Prints  Are  Studied  With 
a  Handy  Portable  Desk 

FINGER  prints  of  criminals  are  photo- 
graphed and  filed  away  for  reference. 
A  filing  cabinet  which  makes  it  easy  to 
handle  the  photographs  has  a  board 
hinged  to  the  top  which  can  be  set  at  any 
desired  angle.  A  place  is  provided  for  a 
magnifying  glass  through  which  the  finger 
prints  may  be  studied.  A  mounting 
board  which  is  ruled  into  spaces  for  right 
and  left  hand  prints  makes  the  examina- 
tion of  the  photographs  very  simple. 

When  not  in  use,  the  board  drops  down 
into  the  top  of  the  case.  Under  the  board 
is  a  drawer  which  provides  the  necessar>' 

space  for  filing  the 
photographs. 

This  filing  sys- 
tem makes  it  con- 
venient to  classify 
the  thousands  of 
prints  by  various 
groups  and  sec- 
tions, so  that  any 
particular  set  or 
sets  can  be  ob- 
tained  imme- 
diately  for  study 
or  comparison 
with  others.  The 
whole  thing  is 
compact  and  con- 
venient. 


^^^^^ 
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A  Chemical  Preparation  to  Preserve 
Cut  Flowers 

IF  a  little  saltpeter,  or  carbonate  of 
soda,  is  added  to  the  water  in  which 
flowers  are  left  standing,  they  can  be 
kept  comparatively  fresh  for  more  than 
two  weeks.  Another  method  is  to  add  a 
small  amount  of  ammonium  chloride,  or 
camphor,  to  the  water.  The  presence  of 
one  of  these  substances  stimulates  the 
plant  cells  and  acts  in  opposition  to 
germ  growth.  Flowers  that  have  wilted 
can  be  revived  for  a  time  if  the  stems  are 
inserted  in  a  solution  of  weak  camphor 
water.— Herman  Neuhaus. 


six  spaces  high.)  It  is  evident  that  the 
object  is  farther  from  the  peep-hole  than 
the  wire  mesh,  in  the  same  ratio  as  the 
length  of  the  object  is  to  the  aggregate 
width  of  screen  openings  which  enclose  it. 
(See  preceding  diagram).  Suppose  a  50-ft. 


Simple  Construction  of  a  Useful 
Range  Finder 

ONE  of  the  simplest  range  finders  ever 
devised  consists  of  a  short  tube, 
one  end  closed  by  a  cap  pierced  with  a 
pin-hole,  the  other  end  covered  with  a 
wire  screen  of  square  meshes. 

The  manipulation  is  as  simple  as  the 
construction  of  the  instrument.  With  the 
eye  close  to  the  pin-hole,  look  through  the 
tube  at  some  distant  object  of  known 
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The  tube  with  its  pc«p  hole  and  screen  cov- 
ered end  and  formula  to  compute  distances 

length  (say  a  distant  freight  car).  The 
^ire  mesh  will  stand  out  clearly  in  the 
field  of  view,  and  the  number  of  spaces 
''•'hich  are  outlined  against  the  object 
inay  be  readily  counted  off.  (In  the 
accompanying  illustration  the  tower  is 
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In  looking  through  the  range  finder  the 
object  is  covered  with  the  mesh  scrce.n 

freight  car  is  covered  by  four  spaces  of  a 
20-wire-to-the-inch  screen.  The  distance 
to  the  car  is  obtained  by  multiplying  the 
length  of  the  range  finder  by  the  ratio  of 
.50  ft.  to  4  20  of  an  inch,  i.  e.,  by  the 
ratio  of  3000  to  1.  If  the  range  finder  is 
2  ft.  in  length,  the  car  is  two  thousand 
yards  distant. 

It  is  plain  that  this  type  of  range 
finder  is  restricted  to  use  with  objects  of  a 
known  dimension.  The  height  of  a 
distant  man  may  be  taken  as  70-in.,  with 
a  probable  resulting  error  of  less  than 
5  per  cent.  Objects  of  a  fairly  standard 
length  .should  be  chosen.  Recording  to 
fifths  of  a  screen  space  is  comparatively 
easy.  Even  a  novice  may  determine 
ranges  with  an  error  not  exceeding  10  per 
cent. 
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A  Self -Contained  Hot  Water 
Foot  Warmer 


JT  has  been  shown  that  a  certain  com- 
bination of  salts  brings  about  the 
generation  of  heat.     By  applying  this 


Pouring  the  salts  into  water  to  make  a 
mixture  that  produces  and  holds  heat 

chemical  phenomenon,  a  cheap  and  effi- 
cient warming  bottle  may  be  formed.  First 
of  all  mix  together  sodium  acetate  and 
sodium  hyposulphate  in  water,  using  one 
part  of  the  former  to  nine  parts  of  the  lat- 
ter salt.  There  should  be  a  sufficient  quan- 
tity of  these  materials  to  fill  the  earthen- 
ware bottle  three  parts  full.  The  vessel 
should  now  be  loosely  stoppered  and 
placed  either  in  hot  water  or  in  an  oven 
until  the  salts  have  completely  dissolved. 
For  many  hours  after  this  the  bottle  will 
radiate  considerable  heat.  To  renew  the 
warmth-giving  properties,  it  is  only 
necessary  to  give  the  bottle  a  good 
shaking.  -  S.  Leonard  Bastin. 


Circulating  Air  in  a  Room  to  Warm 
It  Evenly 

THE  temperature  of  a  heated  room  is 
several  degrees  warmer  at  the  ceiling 
than  at  the  floor.  To  equalize  the  tem- 
perature, it  is  necessary  for  the  air  to  be 
in  circulation.  This  may  be  accom- 
plished with  an  electric  fan,  but  to  pre- 
vent any  unnecessary  draughts,  the  blast 
from  a  fan  should  be  confined.  As  the 
air  must  be  driven  from  the  floor  to  the 
ceiling,  place  the  fan  in  one  corner  of  the 
room  in  such  a  position  that  it  will  drive 
the  air  upwards.  To  keep  the  air  con- 
fined, make  a  cardboard  tube  about  6  in. 
in  diameter  to  carry  the  air  up  and  across 


the  ceiling  to  the  opposite  comer  of  the 
room.  This  will  take  the  cold  air  from  the 
floor  and  force  it  out  at  the  ceiling  level. 
Naturally  the  air  currents  are  forced  from 
a  lower  to  a  higher  level,  thus  equalizing 
the  temperature.— John  T.  Ford. 


Inward  Flaring  Cover  for  an  Oil 
and  Plumbago  Can 

THE  photograph  and  drawings  illus- 
trate a  very  handy  "dope"  can 
which  is  convenient  in  many  ways  to 
the  mechanic.  The  mixture,  more  com- 
monly known  as  "dope,"  being  a  com- 
bination of  plum- 
bago and  oils,  is 
used  on  thread 
joints  to  prevent 
them  from  rust- 
ing and  being 
difficult  to  re- 
move. 

Due  to  the  con- 
struction of  the 


You  can't  spill  ever>'- 
thing   from  this  can 


cap  or  cover,  the  can,  if  overturned  or 
upset,  will  always  retain  a  goodly  portion 
of  its  contents.  Around  the  opening  or 
mouth  a  piece  of  wire  is  bent  and  soldered 
in  the  form  of  a  loop.  This  affords  a  good 
swipe  for  the  brush,  cleaning  off  any 
surplus  which  may  adhere  to  the  bristles. 
It  keeps  the'mouth  of  the  can  clean  as  the 
oil  surplus  drops  at  once  into  the  middle 
of  the  opening.    The  square  shouldered 
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Details  of  the  parts  for  making  the  can 
with  its  flaring  cover  to  hold  the  lubricant 

portion  on  one  side  will  be  found  very 
convenient  for  catching  and  holding  the 
can  on  any  projection  which  may  be  near 
the  work  requiring  the  application  of  the 
dope. — F.  W.  Bentley,  Jr. 
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The  sheet  metal  is  curved 
is  supported  on  the  wagon 


Portable  Brush  Burner  Carried 
on  a  Truck 

THE  accompanying  illustration  shows 
a  labor-saving  device  which  is  used 
by  fruit  growers  in  a  western  valley.  It 
is  a  portable  brush  burner  used  mostly  in 
young  o  r- 
chards  where 
there  ia  less 
danger  of 
damaging  the 
overhanging 
branches.  In 
older  o  r- 
chards,  where 
the  trees  oc- 
cupy a  larger 
space,  it  is 
customary  to 
gather  and 
haul  the 
brush  out  of  the  orchard,  to  be  burned. 
But  this  simple  brush  burner  is  a  labor- 
saver  in  the  young  orchard  where  little 
pruning  is  needed.  An  ordinary  brush 
pile  burned  on  the  ground  spoils  vegeta- 
tion and  the  ashes  resulting  from  the  fire 
have  little  value  if  left  in  a  heap.  The 
burner  keeps  the  heat  from  the  ground 
and  the  ashes  may  be  strewn  where 
needed. 

It  consists  of  a  steel  plate  bent  in  a 
U-shape  and  supported  on  a  truck  with 
curved  angle  iron  held  above  tho  wood- 
work by  metal  braces.  It  saves  hand- 
ling the  brush  several  times,  as  the  men 
can  throw  the  brush  on  to  the  fire  and 
save  two  haulings. 

It  costs  about  $2.50  an  acre  to  handle 
brush  with  this  device,  and  where  a  large 
acreage  is  to  be  cleared,  this  is  less  than  it 
costs  to  use  a  team  and  men  hauling  it 
out  of  the  orchard. — Earle  W.  Gage. 


proportions.  The  holes  back  of  the 
cartridges  are  filled  with  clay  and 
tamped.  One  stick  placed  as  shown  in 
Fig.  1  will  usually  be  sufficient  to  bring 
down  a  tree  of  less  than  13  in.  in  diameter, 
while  two  sticks  placed  as  shown  in  Fig.  2 
will  be  enough  for  a  tree  under  19  in.  in 

diameter. 
Three  sticks 
placed  as  in 
Fig.  3  will  be 
required  for  a 
tree  or  timber 
under  23  in.. 


to  hold  the  brush  and 
truck  with  metal  pieces 


and 
sticks 
as  in 
will 
down 
27  in. 
ameter, 
less. 


four 
placed 
Fig.  4 
bring 
a  tree 
di- 
or 
The 
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charges  should  be  fired  simultaneously, 
but  if  firing  must  be  done  by  time  fuse  it  is 
often  advisable  to  place  one  charge  and 
explode  it;  then  place  the  second  charge, 
and  explode  it;  and  so  on. 

If  a  timber  is  not  over  12  in.  in  diam- 
eter and  no  boring  tools  are  at  hand  it 
may  be  readily  cut  down  by  encircling  it 


It's  Easy  to  Blast  Trees  or  Timbers 
with  Dynamite 

IT  is  a  very  simple  matter  to  blast  al- 
most any  kind  of  timber  work  with 
the  aid  of  dynamite,  without  danger,  if 
certain  simple  rules  are  followed.  To 
blast  trees  or  timbers  a  charge  of  '  ;*  lb. 
per  square  foot  of  sectional  area  is  placed 
in  holes  in  the  same  cross-section,  which 
will  be  sufficient  to  cut  off  trees  and 
round  or  square  timbers  of  ordinary 


Wood 

Fi^S         pile  Ti^s 

Various  methods  using  different  numbers 
of  sticks  of  dynamite  for  felling  trees 

with  a  chain  of  cartridges  placed  on  the 
same  plane  as  in  Fig.  5.  The  ring  must 
fit  snugly  against  the  wood  and  should  be 
fired  with  primers  on  both  sides.  This 
method  is  also  effective  for  piles  and 
trestles  under  water.  The  cartridges 
may  be  secured  to  a  ring  or  hoop  as 
shown  in  Fig.  6  and  slipped  down  into 
place. —George  M.  Petersen. 
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Cement  Flower  Boxes  Made  in 
Mud  Molds 

MOST  of  the  really  artistic  and  beauti- 
ful flower  vases  and  boxes  of  pot- 
tery and  stone  for  use  on  verandas  and 
lawns  are  very  expensive.  But  the  boxes 
illustrated  may  be  easily  made  from  a 


Two  boxes  made  from 
cement  which  is  formed 
in  handmade  molds 
of  plastic  clay  or  mud, 
making  irregular 
shapes  of  the  surfaces 


mixture  of  cement,  sand, 
and  coarse  gravel.  This 
mixture  may  be  molded 
into  original  and  artistic 
flower- boxes  and  vases  by 
means  of  plain  mud  mixed 
from  clay  soil. 

The  beauty  of  the  finished  products 
rivals  that  of  the  most  expensive  flower 
vases  and  boxes  of  stone  and  pottery,  and 
their  cost  is  almost  nothing.  They  can  be 
made  in  any  color  or  in  blends  of  several 
colors  by  adding  coloring  pigments  to  the 
cement  in  the  mixing. 

To  make  them,  follow  these  directions: 
Make  a  cement  mixture  of  1  part  good 
cement;  2  parts  washed  sand,  and  1  part 
washed  coarse  gravel.  To  this  dry  mix- 
ture add  just  enough  water  to  make  it  run 
freely  into  crevices.  Procure  some  clay 
soil  that  will  mix  up  into  a  sticky  mud  and 
mix  up  a  tubful  of  this  to  the  consistency 
of  putty.  With  bare  hands  take  chunks  of 
the  sticky  mud  and  slap  it  down  on  the 
ground  in  the  shape  you  have  decided  to 
have  the  vase  or  box. 

Remember  that  the  inside  of  the  mold 
you  are  forming  should  be  kept  rough  and 
irregular.    If  you  have  your  mud  mixed 


to  the  right  consistency  you  will  have  no 
trouble  in  taking  it  from  the  pile  in  large 
sticky  lumps  which  you  are  adding  to  the 
base  of  the  vase  or  box  and  piling  it  up, 
leaving  the  inside  shape  in  the  form  of  the 
receptacle  you  are  making.    Build  up  the 
mold  about  18  in.  high  and  then  fill  in 
with  the  cement  mixture.    It  will  run 
into  the  crevices  ever>'where 
around  the  mud  form.  When 
level  full  begin  building  up 
your   mold    of   mud  again. 
When  you  are  ready  to  form 
the  bowl,  begin  to  build  up  a 
mud  form  in  the  center  and 
leave  about  a  2-in.  space  all 
around  the  side 
walls    of  the 
mold.  After  it 
is  shaped  and 
built  up  high 
enough  to  suit 
your  fancy,  fill 
in   with  more 
cement  mix- 
ture until  it  is 
level  full.  You 
now  have  the 
walls  of  the  re- 
ceptacle form- 
ed.   Top  them 
off  with  more 
mud,  pressing 
the  chunks 
down  into  the 
cement  to  give  the  edges  of  the  walls  thus 
formed  an  irregular  shape  in  keeping  v,i\h 
the  rest  of  the  receptacle.    Let  the  whole 
mass  stand  undisturbed  for  one  week,  after 
which  time  the  mud  will  begin  to  crack  and 
break  away.    You  can  then  chip  it  away  ' 
carefully  from  the  cement,  revealing  the 
shape  of  your  flower  vase  or  box.    Dig  the 
uiud  out  of  the  bowl  and  let  the  cement 
weather  for  two  days  more.    Now  you 
can  wash  the  mud  out  of  the  cre\ices  in 
the  cement,  and  you  will  be  surprised  at 
the  artistic  cave-rock  formation  you  have 
obtained.    After  a  little  practice  you  will 
be  able  to  create  any  formations  you 
desire  by  shaping  the  sticky  lumps  of  mud 
in  that  way.    No  two  receptacles  will 
ever  be  exactly  alike.    Once  the  cement 
is  thoroughly  dry  it  is  as  hard  as  solid 
rock.    The  boxes  are  as  substantial  as 
if  made  from  solid  stone  and  are  prac- 
tically indestructible,— J.  R.  Schmidt. 
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AS  the  lady  of  the  house  asked  for  a 
L  washtub  stand,  the  scrap  pile  was 
given  a  thorough  search  to  find  boards 
enough  to  make  one.    While  doing  this 
two  discarded  cart  wheels  were  discovered 
and  immedi- 
ately  these 
suggested  the 
idea  of  build- 
ing a  rotating 
stand.  The 
axle  was  pro- 
cured and  cut 
down  so  that 
its  length  was 
right  to  make 
the  stand  hold 
the   tuba  be- 
neath  the 
wringer  on  the 
machine.  One 
wheel  formed 
the  base,  to 
which  braces 
were  attached 
to  hold  the  axle 
upright.  The 
other  wheel 
made  the  re- 
volving top.  Two  or  three  tubs  can  be  set 
on  such  a  stand  and  be  brought  beneath 
the  wringer  in  turn.  -Henry  Klaus. 


The  revolving  upper  wheel  brings  the  tubs  in  their 
turn  under  the  wringer  upon  the  washing  machine 


Proper  Cooling  for  Engines  of 
Motor  Boats 

ACONSI DERABLE  improvement  can 
be  made  by  motor-boat  owners  in  the 
proper  cooling  of  the  engines  as  installed 
by  the  makers,  that  will  result  in  in- 
creased enjoyment  and  comfort  in  the  use 
of  their  craft. 

As  the  water  for  cooling  the  motor  is 
taken  from  outside  the  hull  there  is 
always  a  plentiful  and  cool  supply  to  draw 
from,  and  the  boat  OMVTier  never  has  to 
worry  about  a  le::ky  radiator  or  an  over- 
heated engine  as  does  the  autoist.  But 
herein  lies  one  trouble  with  many  marine 
,!notor8 — they  are  often  cooled  too  much. 
■N|  Po  obtain  the  greatest  efficiency  from  the 
jtu       consumed,  a  gasoline  motor  should 
^1  tn  fairly  hot.   The  fuel  vaporizes  more 


perfectly,  the  compression  is  better  and 
therefore  a  motor  develops  more  power 
when  hot  than  when  it  is  cold.  Of  course 
this  may  be  overdone.  There  are  certain 
limits  that  should  be  observed  in  both 
directions. 

On  many  motor-boats  the  pipes  for 
conveying  the  water  to  and  from  the 
engine,  and  also  the  water  pumps,  are 
much  larger  than  needed  and  as  a  result 
the  motor  is  kept  too  cool.  The  varia- 
tions in  the  temperature  of  the  water 
supply  are  also  a  factor  that  is  seldom 
taken  into  consideration  by  the  man- 
ufacturers wlien  installing  the  motor 
equipment. 

A  simple  and  positive  method  of 

regulating  en- 
gine tempera- 
ture is  to  place 
an  ordinary 
globe  valve  at 
BO  me  accessi- 
ble point  in  the 
pipe  line  lead- 
ing to  the  en- 
gine. By  using 
this  valve  the 
heat  of  the  mo- 
tor can  be  con  • 
trolled  to  com- 
pensate for  the 
differences  in  the  temperature  of  the 
water  supply  to  secure  the  best  working 
condition. 

The  proper  cooling  of  the  exhaust  pipe 
line  is  another  detail  that  is  often  not 
given  proper  attention  by  boat  makers. 
When  the  exhaust  pipe  runs  directly  from 
the  motor  out  through  the  side  of  the  boat 
no  cooling  is  necessary,  but  when  it  runs 
under  the  seats  along  the  side  and  out  at 
the  stern  the  heat  is  unpleasant  and  may 
sometimes  be  dangerous. 

To  correct  this  trouble  it  is  only  neces- 
sar>'  to  tap  the  cooling  water  discharge 
pipe  at  some  convenient  point  and  con- 
nect a  '  >j-in.  pipe  to  the  exhaust  line.  A 
globe  valve  should  be  placed  in  the  pipe 
line  to  regulate  the  flow  of  water  into  the 
exhaust  line.  The  connection  into  the 
exhaust  should  not  be  made  too  close  to 
the  motor;  8  or  10  in.  from  the  cylinder 
is  about  right. 

By  adjusting  the  valve  in  the  pipe  line 
enough  water  can  be  admitted  into  the  ex- 
haust pipe  to  keep  it  cool. — N.  C.  Helms. 


606 


Popular  Science  Monthly 


Dissecting  a  Rubber  Plant  to 
Make  It  Grow 

TO  transplant  rubber  plants  success- 
fully requires  careful  work  on  the 
part  of  the  inexperienced  horticulturist. 
The  rubber  leaf 
should  be  cut  off 
with  a  part  of  the 
olant  attached 
to  the  leaf  stem,  as 
the  accompanying 
illustrations  show. 
The  branch  is  so 
important  that 
without  it  the  leaf 
will  soon  wither 
and  die.  The  next 
operation  is  to  fold 
up  the  leaf  care- 
fully and  to  wrap 
it  securely  with  a  piece  of 
string.  The  plant  can  now  be 
planted  in  wet  sand  in  a  hot- 
'nouse  or  placed  undpr  a  bell 
jar  in  the  home.  The  leaf  is 
folded  and  tied  so  that  the 
sun  will  not  absorb  the  mois- 
ture from  its  delicate  struc- 
ture. This  moisture,  in  turn, 
feeds  the  stem  and  branch  of 
the  plant  until  they  are  able 
to  draw  their  own  moisture 
soil. 


Gold  Rolled  Steel  and  Gold 

Drawn  Steel  > 

Almost  every  person  in  the  me- 
l\  chanical  trades  is  familiar  with  steel 
that  is  smooth  and  has  a  bright  finish. 
This  steel  comes  in  bars,  rolls  and  shafts, 
and  most  of  us  call  it  "cold  rolled  steel" 
or  '^cold  drawn  steel."  As  a  matter  of 
fact  there  is  a  wide  difference  between  the 
two,  in  the  process  of  making,  in  the 
nature  of  the  steel,  and  in  its  use.  To  be 
strictly  correct  and  to  avoid  mistakes, 
which  may  be  costly,  these  differences 
should  be  carefully  noted. 

Cold  rolled  steel  is,  as  its  nature  im- 
plies, rolled  cold  under  great  pressure,  the 
material  used  for  the  purpose  being  hot 
rolled  (black)  stock.  The  machine  which 
does  this  work  is  called  a  rolling  mill,  and 
consists  of  a  pair  of  heavy,  hard,  and 
highly  polished  steel  rolls  mounted  in  a 


massive  frame  and  suitably  driven.  The 
sheet  or  strip  is  passed  between  the  rolls, 
which  impart  the  smooth  finish  and  exact 
size  and  shape,  whether  rectangular, 
square,  round  or  otherwise.  Due  to  the 
great  pressure,  the  action  of  the  rolling  is 

also  one  of  squeez- 
ing, and  the  stock 
comes  out  thinner, 
wider  and  longer 
than  when  it  went 
into  the  rolls,  and 
with  a  rounded 
edge,  which  re- 
tains the  black  fin- 
ish of  the  original. 

Cold  rolled  steel 
may  be  obtained  in 
"flats' 
and  in 
strips  in 
a  great 
variety 
of  sizes 
and  in 
thick- 
n  esses 
of  from 
.002  in. 
up.  It  is 
relative- 
ly soft 

and  is  used  mostly  for  bending  and 
stamping  purposes  w-here  a  steel  of 
accurate  thickness,  bright  finish,  and  easy- 
working  qualities  is  desired.  The  thin- 
ner and  narrower  stock  may  be  obtained 
in  coils  or  rolls  for  use  on  automatic 
machines  that  work  from  a  continuous 
piece.  Cold  rolled  steel  is  used  extensive- 
ly for  drawing  operations ;  that  is,  for 
the  making  of  caps,  cups,  covers  and 
shells. 

Cold  drawn  steel  is  finished  by  an 
entirely  different  process.  It  is  this 
process  that  gives  us  shafting,  bars,  rods 
and  keys,  smooth,  bright,  strong  and  very- 
accurate.  To  obtain  these  desirable 
qualities  a  bar  of  hot  rolled  steel,  slightly 
larger  than  the  finished  size,  is  run 
through  a  machine  known  as  a  draw 
bench,  which  has  a  highly  polished,  hea\'y 
and  hardened  steel  die  with  an  opening 
the  exact  size  of  the  finished  bar.  By 
means  of  a  powerful  chain  and  gripping 
apparatus,  the  bar  is  pulled  or  drawn 
through  the  die. 


Carefully  handling  the  rubber  plant  for  trans- 
planting.   The  folding  prevents  evaix>ration 

from  the 
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Buckboard  Driven  by  Motor  Wheel 


Detailed  description  of  how  to  make  a  buck- 
board  to  be  propelled  by  a  push- motor  wheel 

Bv  Frank  W.  Wooiii 


NATURALLY,  the  first  part  of  the 
work  upon  this  buckboard  is  the 
frame.  The  material  to  use  is  per- 
fectly dry,  straight-grained  ash.  If  this 
wood  is  not  obtainable,  well-seasoned 
hickory  i*^-  thick  may  be  used.  It  will 
require  five  pieces  of  ash,  each  ft. 
long,  2  in.  wide  and  in.  thick.  These 
are  joined  together  at  the  ends  with  cross 
pieces,  the 
front  cross 
cross  piece 
should  be  18 
in.  long  and 
the  rear  one 
24  in.  long; 
both  should 
be  3  in.  wide 
and  %  in. 
thick.  These 
are  fastened 
to  the  under- 
side of  the 
long  pieces 
with  wood 
screws,  or, 
better  still, 

^^ith  some  small  bolts.  Another  cross 
piece  21-*  )^  in.  long  and  2  in.  wide  is  placed 
across  the  frame  pieces  at  the  point  where 
its  length  corresponds  to  the  width. 
This  piece  is  to  hold  the  ends  of  the  strap 
iron  braces  which  support  the  outer  ends 
of  the  rear  axles. 

The  axles  are  made  of  1-in.  square  bar 
machine  steel,  each  3  ft.  long  with  the 
ends  turned  down  to  ^  s  in.  in  diameter 
for  a  length  of  5 '  o  in.  These  are  threaded 
to  take  a  bicycle  wheel  cone  snugly. 
Holes  are  drilled  6  in.  in  from  the  shoulder 
for  a  small  bolt  to  fasten  the  frame  to  the 

|a.xle.  The  rear  axle  is  placed  directly  be- 
neath the  cross  piece  and  the  front  one  is 
'astened  to  a  piece  of  oak  2  ft.  long  and 
k  4  in.  wide.  Bore  a  hole  in  the  center 
I  oak  piece  to  receive  a  bolt  ^  s  li^- 
I  fker.  This  bolt  is  4  in.  long.  As 
I  bicycle  wheels  are  used,  the  axle 
I  fere  threaded  to  receive  the  cones 
I      '^d  rear  and  nuts  on  the  ends  to 


The  finished  buckboard  presents  a  very  neat  appearance 
and  will  carry  its  load  as  fast  as  a  motor  wheel  runs 


hold  the  adjustment.  The  front  wheels 
are  24  in.  and  the  rear  ones  28  in.  in  di- 
ameter. Non-skid  tires  should  be  put 
on  the  rear  wheels. 

The  easiest  way  to  equip  the  machine 
with  mudguards  is  to  utilize  the  regular 
stock  guards  used  for  bicycles.  Second- 
hand guards  can  be  purchased  at  a  rea- 
sonable price  and  they  will  do  as  well  as 

new  stock. 

The  steer- 
ing post  con- 
sists of  a  piece 
of  gas  pipe 
2ji^  ft.  long 
and  ^4  in.  in 
diameter.  A 
block  of  oak, 
or  other  hard- 
wood,  long 
enough  to 
reach  between 
the  center 
slat  and  the 
next  one  to 
its  left,  has  a 
slanting  hole 

bored  in  it  which  brings  the  other  6nd  of 
the  pipe  at  a  position  most  convenient  for 
the  operator  to  handle  the  wheel.  The 
angle  is  about  45  deg.  The  best  way  to 
find  this  angle  is  to  incline  the  pipe  with 
one  end  touching  the  block  under  the 
slats  and  to  tip  the  other  end  until  the 
distance,  at  the  right  angle,  between  it 
and  the  frame  measures  19  in.  This 
brings  the  steering  end  at  a  convenient 
position  for  the  average  person.  The 
block  should  be  well  up  in  front.  Another 
block  should  be  set  on  top  of  the  slats  at 
a  point  where  the  pipe  will  intersect  it. 
The  pipe  must  be  allowed  to  turn  freely 
in  a  hole  bored  into  its  center.  This  block 
should  be  halved,  or  sawed  through  the 
center  lengthwise  and  held  together  with 
an  adjustment  screw  in  each  end.  For 
additional  support,  a  piece  of  strap-iron 
should  be  bent  over  a  pipe  the  size  of  the 
post  and  the  parts  riveted  together  like  a 
clamp. 
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The  connecting  link  between  the  front  and  rear  axle  is  made  up  of  five  pieces  of  ash  which 
furnishes  the  spring  to  case  the  rider.     Driving  attachments  are  fastened  to  these  pieces 


Then  fasten  the  ends  to  a  cross-piece  on 
the  slats,  spreading  them  out  at  the 
bottom  like  the  shape  of  an  inverted  V. 
The  steering  wheel  can  be  made,  if  de- 
sired, or  it  can  be  purchased.  A  wheel 
may  be  obtained  such  as  is  used  in  the 
place  of  handlebars  on  a  bicycle.  This 
is  fastened  to  the  end  of  the  post. 

The  steering  is  accomplished  by  an  ar- 
rangement of  five  pulleys  of  the  drum- 
cable  variety.  Four  2-in.  pulleys  are 
placed  under  the  frame;  two  on  a  ^s-in. 
rod  placed  directly  under  the  steering 
post,  and  at  the  same  angle  as  the  post 
over  which  the  cable  passes.  The  other 
two  are  placed,  one  on  each  side  of  the 
frame,  outside  of  the  slats.  One  of  them 
should  line  with  the  pulley  next  to  the 
post  block  and  the  other  with  its  mate. 
The  drum— la'-ge  pulley— should  be  3  in. 
long  and  3  in.  in  diameter,  and  it  should 


be  placed  close  to  the  top  of  the  block  on 
top  of  the  frame.  It  is  fastened  to  the 
steering  post  with  a  long  wood  screw, 
which  goes  through  a  hole  bored  through 
the  center  of  the  pulley,  and  a  similar  hole 
drilled  through  the  post.  The  hole  in  the 
post  should  be  a  sliding  fit  for  the  screw 
and  the  hole  in  the  pulley  should  be  a 
tight  fit.  Fasten  a  6-ft.  length  of  ^^ire 
to  one  side  of  the  front  axle.  Pass  it 
around  the  pulley  under  the  frame  to  a 
pulley  on  the  shaft  under  the  post  and 
then  to  the  drum  on  the  post.  Wind  four 
turns  around  the  drum,  and  run  the  end 
down  under  the  other  pulley  on  the  shaft. 
Then  pass  it  around  the  outside  pulley  and 
fasten  to  the  other  end  of  the  axle. 

The  lamp  was  made  from  a  large  oil 
can.  The  spout  was  removed  and  the 
hole  reamed  out  to  receive  the  screw  end 
of  a  12-candle-power  electric  glob€.  The 


Google 


Fc/puiar  Science  Monthly  009 


Tlie  upper  pietuTO  diawa  the  firoot  and  rear  part  iodudi^ 

ooe  the  ammymmt  of  ttie  foot  pedal  and  tear  oootrol  of  the  throttle  with  a  wire  and  rod 


bottom  of  th«  can  was  removed,  care  being 
taken  to  leave  a  clean  edge.  A  round 
pieee  of  giaaa  was  cut  out  and  its  edge 
covered  with  a  strip  of  sheet  galvanized 
metal  which  was  cut  as  shown.  This 
covering  was  hinged  to  the  side  of  the  oil 
can  and  a  snap  fastener  was  attached. 

The  brake  drums  were  made  of  hard- 
wood, cut  and  turned  to  a  diameter  of 
6  in.  The  centers  were  bored  out  to  lit 
over  the  eheek  nut  on  tlie  wlieel  hub. 
The  drums  were  fastened  to  the  sprocket 
by  drilling  four  holes  through  the  latter 
into  which  were  inserted  screws  or  small 
bolts.  A  strip  of  metal  wsa  fastened  to 
the  outside  surface  for  the  brake  strap  to 
rub  against.  Measure  three-quarters  of 
the  distance  around  the  disk  and  cut  a 
heavy  clock  spring  to  this  length.  Draw 
the  temper  in  each  end  and  drfll  two  small 
holes  in  one  end  and  rivet  it  to  a  piece  of 
^in.  square  bar  3  in.  long.  Drill  a 
single  hole  in  the  other  end  and  fasten  a 
eaUe  wiio  for  operating  the  brake.  Bend 
the  spring  to  the  curve  of  the  disk  and 
rivet  a  strip  of  motorcycle  brake  lining  to 
inside  surface.   II  this  material  cannot 


be  procured,  a  heavy  piece  of  leather  will 
do,  but  it  will  not  wear  so  long.  Fasten 
the  free  end  of  the  bar  to  the  imder  side 

of  the  outside  slat  at  a  point  where  it  will 
just  clear  the  disk.  Fasten  a  piece  of 
3/16-in.  cable  wire  to  the  single  hole  and 
run  it  down  and  under  a  wood  pulley 
placed  midway  between  the  disk  and 
brake  bar,  as  shown,  thence  to  the  end  of 
the  brake  bar  where  it  is  fastened  in  a 
notch. 

The  brake  bar  is  made  of  a  piece  of 
^in.  square  bar  steel,  placed  across  the 


The  arrangement  of  the  pulleys,  wire  and 
drum  for  the  steering  of  the  front  wheeb 


slats  toward  the  front  as  shown.  It  is 
fastened  by  boring  a  small  hole  through 
the  center  and  at  each  end.    A  small. 
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stiff  wire  should  be  run  through  a  small 
block  previously  bored  for  a  close  fit  in  the 
hole  in  the  end  of  the  bar  and  through  a 
hole  in  a  similar  block  placed  3  in.  from 
the  first  block.  The  opposite  side  is 
made  in  the  same  manner.    Fasten  a 


,5  irt  'T  rod 
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Tit  gias5  frame 

Galvanized  iron 


Cut  oft  spout  and 
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lor  lamp  fixture 

1100561 
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Bend  down 
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The  braces  for  the  frame  and  the  con- 
struction of  a  lamp  by  using  an  oil  can 

short  length  of  stiff  spiral  spring  to  the 
center  hole  in  the  bar  and  fasten  the  other 
end  to  a  cross  bar  of  wood  as  shown. 
Run  a  length  of  cable  wire  from  the  center 
of  the  bar  to  the  foot  pedal  in  front. 
Run  this  cable  straight  on  the  center  slat 
for  half  the  distance  to  the  pedal  and  then 
turn  it  off  to  the  pedal  and  fasten  it. 

All  braces  are  made  of  ^  g  by  J^-in* 
strap  iron.  The  braces,  from  the  frame 
to  the  axle,  are  twisted  in  the  center  to 
make  them  more  rigid.  After  placing  the 
uprights,  these  braces  can  be  easily 
measured  and  fitted  in  place.  The  end 
stays  should  be  bent  at  right  angles  at  the 
proper  height  and  then  they  should  run 
to  the  upright  as  shown.  The  side  braces 
from  the  frame  to  the  axle  are  run  all  the 
way  across  the  frame,  joining  in  the  center 
of  the  wood  cross  piece.  Turn  three  or 
more  screws  in  each  piece,  securely  fas- 
tening them  in  place,  as  thtsc'  upri^^hts 
form  the  main  support  for  the  axle  end«. 
The  seat  was  made  of  an  old  chair  cut 
down  to  a  convenient  size. 


The  motor  wheel  is  provided  with 
fastenings  for  attaching  it  to  the  rear 
cross-piece  of  the  frame.  Provision  may 
be  made  for  lifting  the  wheel  from  the 
ground  by  means  of  a  foot  pedal  for  stop- 
ping and  starting  the  buckboard  while  the 
motor  is  still  running.  This  provides  a 
way  to  start  the  engine  without  runnini; 
the  machine  along  the  road. 


Priming  an  Automobile  Engine 
to  Start  It  Easily 

IN  winter  weather  a  primer  for  the 
automobile  motor  is  very  essential  and 
the  idea  here  illustrated  combines  prac- 
ticability with  simplicity  at  small  cost  and 
1b  convenient  as  the  hood  over  the  engine 
does  not  need  to  be  raised.  It  is  made  as 
follows:  Drill  a  }4-in.  hole  in  the  intake 
manifold  pipe  and  fit  a  brass  cock  in  it, 
care  being  taken  in  drilling  and  tapping 
the  threads  so  that  the  aluminum  is  not 
ruptured.  *  Drill  a  3/16-in.  hole  in  the  top 
of  the  carburetor  float  chamber  and  con- 
nect it  as  shown.  The  bottom  end  of  the 
primer  tube  must  be  so  placed  in  the 
carburetor  float  chamber  that  it  does  not 
interfere  with  the  float,  but  the  end  of  it 
must  enter  under  the  gasoline  level.  To 
prime  the  motor,  simply  open  the  valve 
on  the  intake  manifold  and  the  motor 
draw  in  raw  gas,  automatically  priming 
itself  and  greatly  facilitating  the  starting 
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Hand  controlled  connection  for  admitting 
a  rich  mixture  to  manifold  from  carburetor 

of  the  motor  in  cold  weather.  If  the 
motor  is  a  self  starter,  run  the  primer  rod 
to  the  dashboard  and  reverse  the  posdtion 
of  the  cock- — P.  P.  Avery. 
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AffUBg  a  New  Bearing  Surface 
to  an  Engine  GrankAhaft 

\1  THEN  a  bearinc  beeomes  dishtly 
VV  worn  it  not  only  weara  faster,  but 

it  may  do  a  ^at  deal  of  damage  to  the 
other  wearing  parta  of  the  machine  in 
wfaiehitisloeated.  There  is  no  part  of  an 
automobile  that  can  cause  damage  quiclcer 

than  the  crank- 
shaft of  the  en-  /-^  

sine,  and  one 
loose  bearing  will 
soon  cause  wear  cearoonsswj 
on  all  the  working 
purtd.  If  the  en- 
gine produees  a 
"knock."  remove 
the  radiator  and 
run  the  engine  a 
few  minutes. 
This  will  usually  give  evidence  of  the 
v^orn  part.  Most  engines  have  the  front 
bfaring  solid,  at  lea.st  it  was  so  in  the 
engine  to  which  this  description  relates. 
In  thia  ease  the  cranlcshaft  waa  consider- 
ably worn  and  it  way  necessary  to  cut  it 
do'.vn  somewhat  to  obtain  a  new  stnitp^ht 
bearing.  This  was  done  as  shown  in  tlie 
iOustration.  The  space  was  filled  in  with 
a  two-pieoe  bearing,  scraped  to  fit  the 
shaft.  It  was  drilled  for  oil  holes  and 
grooves  were  cut  in  it  like  the  other  bear- 
ings. To  assemble  it,  eet  the  crankshaft 
in  the  case  and  apply  the  two  parts,  then 
force  it  into  the  front  hearing.  Drill 
boles  through  the  bearing  and  parts,  and 
tap  for  setscrews  to  hold  them  in  place. 
This  win  make  such  a  bearing  as  good  as 
new.— P.  P.  Avery. 


Small  Wood-Working  Clamps  Ma4e 
of  Skate  Parts 

THERE  are  lots  of  little  jobs  in  the 
shop  where  clamps  are  needed-- 
gluing  up  small  pieces  of  wood,  for  in- 
atsnee — and  the  ordinary  clamps  are  too 
larpe.  For  such  work,  the  clamps  from 
old  roller  or  ice  skates  can  be  used.  Take 
the  two  clamps  and  the  screw  and  use  the 
ikate  key  to  tighten  them  on  the  work. 
Put  a  small  piece  of  wood  under  each  to 
prevent  the  work  beincj  bruised  or  dented. 
This  is  a  cheap  and  accessible  expedient 
•s  old  skates  are  to  be  fotmd  in  most 

bousdlOldS. — KlNOBLEY  GSEBNB. 


Shaping  a  Bottle  Cork  to  Make  a 
Medicine  Dropper 

AVERY  convenient  form 
of  medicine  dropper  may 

be  made  by  any  one  upon  a 
moment's  notice  by  simply 
cutting  two  small  notches  in 
the  sides  of  a  cork,  as  shown 
in  the  illustration.  When  in- 
serted in  the  neck  of  a  bottle 
the  liquid  may  be  poured  out 
in  a  regular  intermittent  flow 
of  drops  as  slowly  or  as  rapidly  as  de- 
sired. The  neck  of  the  bottle  should  be 
held  just  a  little  above  the  horizontal  to 
prevent  a  too  rapid  flow,  particularly  in 
the  case  of  poisons. — Floyd  L.  D arrow 


Notches 
as  they 

are  cut  in 
tlic  cork 


How  to  Repair  a  Worn  Wash 
Bowl  Plug 

A BRASS  bowl  plug  had  been  in  con- 
stant use  for  a  long  time  and  the 
wear  rounded  the  edges  on  the  underside 
as  shown  at  A,  the  edge  being  a  mere 
shell  from  the  wear.  The  worn  part  was 
filed  down  as  shown  at  B,  next  a  screw 


Making  a  new  contact  surface  of  leather 
on  the  face  of  a  worn  wash  bowl  plua 


terminal,  C,  taken  from  the  end  of  a 
battery-carbon  was  soldered  on  as  shown 
at  D.  With  this  attachment,  two  leather 
disks  were  securpd  to  the  surface  with  a 
nut.  Then  the  edges  of  the  leather  were 
trimmed  down  to  the  original  form  of  the 
plug  as  shown  at      Jaiusb  M.  Kane. 
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Systematic  Control  of  Water  in  a 
Bath  Tub 

A RESIDENT  of  a  small  city,  wishing 
to  eliminate  the  final  sponging  with 
clear  water,  necessary  to  remove  the  pre- 


CON3TANT  now  or 

CLtAN  WATtR 


NEW  OVtRrLOWS 

WOOD 
CASING 


OVtRFLOW 
FITTING 


TWIN 

^'-'-''^^  ^^^LCAD  PiPC 

Two  overflows  at  different  levels  in 
the  bath-tub,  opposite  to  the  faucet 

viously  applied  coating  of  soapy  liquid, 
decided  upon  this  method  of  keeping  the 
water  constantly  clean.  As  the  ten- 
dency of  the  water  was  to  carry  the  soapy 
matter  to  the  end  farthest  away  from  the 
bath  overflow,  two  overflows  and  plugs 
were  fitted  at  the  opposite  end,  thereby 
providing  for  two  water  levels.  Regu- 
lating the  flow  of  water  from  the  bibbs, 
the  bather  was  able  to  keep  the  unclean 
water  constantly  moving  out  of  either  of 
the  two  overflows. — James  M.  Kane. 


A  Cement  for  Firmly  Holding 
Glass  on  Metal 

ONE  of  the  best  cements  for  joining 
glass  to  other  substances  consists  of  a 
mixturei  of  gum  arable  and  calomel.  Its 

great.    It  is  prepared 
jry  best  and  purest  gum 
ill  quantity  of  water, 
to  stand  overnight  so 
|fa  glue-like  consistency, 
it  is  sometimes  called, 
loride  or  subchloride  of 
led  in  a  sufficient  quantity 
a  trifle  more  sticky, 
re  thoroughly  mixed  on  a 
spatula.    Calomel  is  a 
should  be  made  than  is 
use.   This  cement 


Ijass 


hardens  in  a  few  hours,  but  the  most 
satisfactory  results  are  obtained  when  it  is 
permitted  to  stand  for  one  or  two  days. 
To  insure  a  very  serviceable  cement  it  is 
necessary  to  utilize  only  the  best  materi- 
als, as  inferior  grades  are  useless.  Another 
excellent  glass  cement  is  made  from  gum 
mastic,  powdered  isinglass  and  alcohol. 


Fastening  Cases  to  Railing  in 
Historical  Museum 

THE  method  used  in  placing  the 
manuscript  cases  in  the  Historical 
Society  building  in  a  small  city  is  shown 
in  the  illustration.  It  is  a  good  example 
of  economy  in  space.  The  gallery  running 
around  the  upper  section  of  the  librar>' 
room  has  a  pipe  railing  to  keep  the 
clerk  from  falling  off'  to  the  lower  floor. 
The  upper  rail  has  been  utilized  to 


Glass 


A  glass  case  holding  manuscript  for 
exhibition  on  the  guard  rail  of  a  gallery 

hang  cases  containing  valuable  manu- 
scripts. The  framework  of  the  case  is  of 
flat  iron,  the  back  ends  of  the  top  being 
curved  so  as  to  hook  over  the  upper 
pipe  rail. 

By  using  this  method  the  manuscripts 
are  perfectly  safe,  they  are  in  a  good  light, 
and  it  is  possible  to  examine  each  one  by 
itself.— James  M.  Kane. 
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iple  Designs  for  Sheet  Metal  Working 

XL — ^Radial  Liae  Metliod  of  Developing 
Patterns  for  a  Ventilator  and  a  ScaleSooop 

By  Arthur  ¥.  Payne 
Diraetior  of  Vocataooal  SduGatkm,  ColumMa  Univenity 


FOR  those  who  have  developed  the 
problems  explained  in  the  last  isaue. 
Fig.  1,  "pattern  for  ventUator  on 
roof  with  one-third  pitch"  will  merely  be 
an  easy  review  of  the  principles  involved. 

Before  starting  on  the  pattern  develop- 
BMBt  it  Is  BeoeeHuy  to  explain  the  mean- 
ing of  the  term  "one-third  pitch"  as  ap- 
plied to  a  roof.  When  an  order  comes 
into  the  shop  for  a  ventilator  of  any  given 
rise  whidi  is  to  be  placed  on  the  aide  of  a 
roof,  it  is  necessary  to  know  the  piteh  and 
angle  of  the  roof.  The  contractors  al- 
ways state  that  it  is  a  one-third,  one- 
fowth  or  one-nxth  pitch.  Before  this 
can  be  explained  it  is  also  necessary  to  be- 
come acquainted  with  the  terms  "apan," 
••nm,"  ••rise."  and  "pitch." 

Aa  shown  in  Fig.  1,  the  "span"  is  the 
entire  width  of  the  roof;  in  this  case  it  is 
24  in.  The  "rise"  is  the  length  of  a  line 
dropped  straight  down  from  the  ridge  until 
it  is  level  with  the  edges  of  the  roof » in  this 
caia  tin  meaaurement  b  8  in.  The 
"pitch"  is  the  relation  between  the  span 
and  the  rise.  In  the  illustration  the  rise 
is  8  in.,  the  span  is  24  in.,  8  in.  is  one-third 
of  24  fai.,  therefore  the  pitch  of  this  roof 
is  one-third.  If  the  rise  had  been  6  in. 
and  the  span  24  in.,  the  pitch  would  be 
one-fourth  because  the  relation  of  6  in.  to 
24  In.  b  4  ins.  Conversely,  if  the  rise  had 
been  4  in.  the  pitch  would  be  one-sixth 
because  4  in.  is  one-sixth  of  24.  It  is  es- 
sential to  know  the  pitch  of  the  roof  be- 
fore we  can  develop  the  ventilator  pattern. 

The  pattern  for  A  only  has  lieen  de- 
veloped because  B  is  a  simple  cone,  the 
development  of  which  was  given  in  the 
March  issue.  As  the  ventilator  is  a  round 
one,  it  can  readfly  be  seen  ^at  A  is  part 
of  a  cone.  First,  it  b  necessary  to  draw 
tbe  full  view  of  the  ventilator  as  shown 
Second,  draw  the  full  cone  as  indicated, 
with  C  tor  the  apex  and  1-9  for  the  base 
Bpe.  mdrd,  draw  the  one-half  bottom 
view  as  shown  by  D,  and  divide  this  into 
eight  equal  spaces.   Fourth,  run  these 


points  straight  up  to  the  base  line,  then 
to  the  apex  C.   Fifth,  where  these  lines 

cross  the  roof  line  run  them  over  to  the 
line  C-9.  Sixth,  with  the  length  C-9.  as 
radius  strike  the  arc  E-F,  and  get  the 
correct  length  by  stepping  off  one  of  the 
spaces  on  the  bottom  view  sixteen  times. 
It  must  be  understood  that  the  bottom 
view  has  only  eight  spaces  because  it  is 
only  one-half  of  the  bottom  view,  but 
thetre  must  be  sixteen  spaces  in  the  pattern 
because  it  is 
the  full  pat-  I  »6  IS 
tern.  Seventh,  ' 
from  the  line 
C-9,  swing  the 
true  lengths 
(explained  in 
the  last  issue) 
over  until  they 
intersect  the 
same  number- 
ed line  coming 
up  from  the 


A  pattern  layout  for  making  a  base  to  a 
ventilator  to  be  placed  on  a  sloping  roof 

are  E-F,  At  the  intersection  make 

a  cross,  connect  these  crosses  with  a 
free  curve  and  we  have  the  bottom  line  of 
the  pattern.  Eighth,  to  get  the  top  line 
of  the  pattern  est  the  compasses  at  C  and 
G,  then  swing  the  arc  G-//,  which  gives 
the  top  line,  thus  completing  the  full  pat- 
tern for  A.  The  patterns  for  the  straight 
collars  can  be  quickly  developed  by 
methods  explained  in  earlier  articles. 

No  attempt  has  been  made  in  the  draw* 
ing  to  show  the  full  construction  of  this 
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.ventilator,  or  to  give  sizes,  as  it  would 
complicate  the  drawing  and  confuse  the 
student.  Allowance  must  be  made  on  the 
patterns  for  all  seams  and  wiring. 


Laying  out  a  pattern  for  cutting  a  hole  in 
the  roof  for  insertion  of  the  ventilator  base 

A  very  interesting  and  simple  problem 
that  is  not  generally  known  among  sheet 
metal  workers  is  shown  in  Fig.  2.  If, 
when  making  the  ventilator  shown  in 
Fig.  1,  it  is  desired  to  obtain  the  pattern 
for  the  hole  in  the  roof,  the  method  is  as 
follows:  First,  draw  view  A  with  the 
full  bottom  view  as  shown  by  the  circle. 
Second,  divide  the  circle  into  sixteen 
parts,  and  project  the  points  to  the  base 
line.  From  where  they  cross  the  base 
line,  run  the  lines  up  to  the  apex  C  exactly 


where  on  these  lines,  draw  the  center 
line  1-9  parallel  to  the  roof  line.  Notice 
that  now  we  have  the  exact  length 
of  the  hole  and  the  exact  location  of 
each  radial  line.  If  we  can  now  get 
the  exact  width  on  each  of  these  lines, 
we  shall  have  our  pattern.  We  can 
get  these  widths  by  drawing  a  front 
view.  Make  the  drawing  the  same 
a»  for  the  side  view  except  that  the  roof 
line  is  omitted.  Notice  particularly  that 
the  numbers  on  the  bottom  view  circle 
have  been  turned  one-quarter  circle  to 
the  right,  although  on  the  ventilator  they 
are,  of  course,  in  the  same  place.  For  in- 
stance, 1  is  the  highest  point  and  9  is  the 
lowest  point  on  both  views.  Fourth  from 
view  A,  where  the  radial  lines  cross  the 
roof  line,  run  lines  to  the  front  view  B. 
Make  a  cross  where  these  lines  intersect, 
the  same  numbered  lines  coming  up  from 
the  bottom  view  circle.  Connect  these 
crosses  with  a  curve  and  you  will  have  a 
true  front  view  of  the  joint  between  the 
ventilator  and  the  roof.  It  is  understood 
that  the  upper  part  of  the  oval  would  be 
back  of  the  ventilator  and  therefore  in- 
visible from  the  front.  Sixth,  to  transfer 
these  widths  to  the  pattern,  place  one 
point  of  the  compasses  on  center  line,  and 
find  the  width  of  2-16,  then  lay  this  off  on 
the  2-16  line  of  the  pattern.  Transfer  all 
the  other  widths  in  the  same  way,  connect 
the  crosses  x^nth  a  curve  and  you  will  have 


as  was  done  in  the  preceding 
problems.  Third,  from 
the  points  where  these  radial 
lines  intersect  the  roof  line, 
draw  lines  at  exact  right 
angles,  as  shown  in  the  draw- 
ing. Number  these  lines, 
giving  them  the  numbers  at 
the  bottom  view  points  from 
which  they  started.  Any- 


Fig.  3 :  Pattern 
layout  for  making 
the  three  parts  of 
the  ordinary  scale 
scoop.  Two  of  the 
pieces  are  parts  of  a 
cone  while  the  other 
is  a  plain  cylinder 


n 

o 


the  exact  pattern  for 
the  roof  hole. 

In  Fig.  3  the  "scale 
scoop,"  we  have  an 
interesting  and  ap- 
parently difficult 
problem,  but  one 
which  is  much  easier 
than  it  looks.  This 
scoop  is  circular  ia 


Dig 


form  and  by  examining  the  drawing  it  can 
be  seen  tbat  A  and  B  are  part  of  cones  of 
the nme  ase.  CIs  a  plain  cylinder,  tbe 
development  of  which  has  been  ex- 
plained earlier  in  this  series. 

To  develop  the  pattern  for  A:  First, 
draw  the  complete  cone  with  apex  at  D 
and  base  line  at  1-9.  Second,  draw  the 
one-half  bottom  view,  divide  it  into  eight 
equal  parts,  from  these  points  project  lines 
up  to  the  base  line  and  then  to  the  apex, 
D,  Third,  with  1-D  aa  a  radius,  strike 
the  arc  E-F,  get  the  correct  length  by 
setting  off  sixteen  spaces  from  the  bottom 
view  as  previously  explained  and  draw 
radial  linea  to  apex  D.  Fourth,  from 
where  the  curved  part  of  the  scoop  eroases 
the  radial  linea  going  up  from  the  base 
line  to  the  apex,  draw  lines  over  to  line 
!-£>  to  get  the  true  lengths  aa  explained 
in  the  last  issue.  Swing  these  liiuia  over 
on  to  the  pattern  until  they  cross  the 
same  numbered  lines  coming  up  from  the 
are  B-F.  Sixth,  it  wiU  be  noticed  that 
the  curve  of  the  scoop  in  A  does  not  cross 
the  base  line  at  the  same  place  as  one  of 
the  radial  lines,  so  we  must  use  an  "aux- 
Qiary"  line  mdi  aa  we  have  used  in  a 
previous  problem.  Thia  ia  used  in  the 
following  manner:  From  the  point  where 
the  scoop  curve  crosses  the  base  line,  draw 
a  line  to  the  bottom  view  and  mark  it  X 
as  shown  in  the  drawing.  It  can  be  aeen 
that  it  lies  between  4  and  3.  Measure 
the  distance  from  4  to  X  and  lay  it  off  on 
the  pattern  arc  E-F  as  shown.  This  will 
iadieato  the  comer  of  the  pattern.  Do 
the  same  for  the  opposite  side  of  the  pat- 
tern, and  the  pattern  lor  A  wOl  be  com- 
plete. 

Exactly  the  same  method  is  used  in  de- 
veloping the  pattern  for  B.    The  steps 

are  briefly  indicated  as  follows:  First, 
draw  full  cone.  Second,  draw  one-halt 
bottom  view  and  run  lines  to  apex  K. 
Third,  strike  arc  L-M  with  K-l  as  radius. 
Fourth,  draw  lines  from  points  where 
scoop  curve  crosses  radial  lines  to  line 
^•1,  to  get  true  lengths.  Fifth,  swing 
theas  Hnes  in  arcs  to  pattern.  ICake 
CKwes  where  they  intersect  same  num- 
bered lines.  Sixth,  make  use  of  auxiliarj' 
X  in  exactly  the  same  way  as  for 
pattern  A,  Connect  the  erotaea  with  a 
curve  and  the  pattern  is  complete.  Make 
allowance  for  seama  and  wiring  aa  pre- 
viously explained. 
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Cutting  Asphalt  After  Removliig 
Metal  Govaring 


ASPHALT  is  usually  shipped  in  tin 

IX  barrels.  The  metal  is  stripjied  off 
and  the  asphalt  rolled  up  to  the  stopping 
board;  the  wire  shown,  attached  to  the 


0 


Cuttiiic  aipbalt  takeo  from  barrel  with  s 
wire  drtnm  thrwigh  it  with  a  windlass 


winding  drum,  is  passed  over  and  around 
the  asphalt  to  a  piece  of  pipe  under  and 
ahead  of  the  stop  board.  When  the  drum 
is  turned  it  tishtons  up  on  the  wire  and 

causes  it  to  cut  throuKh  the  asphalt. 
Kerosene  is  poured  on  the  wire  to  make 
it  pass  through  the  asphalt  easily. 


AspMit  with  cover; 
stripped  off 


Cutting  wire 


A-LiX)';«  end  ot  *rs 
fd3ten€«3  to  pipe 


I^agram  of  the  tabic,  stop,  and  windlass 
for  pulling  the  wire  through  the  asphalt 

The  barrel  shape  is  first  cut  in  half, 
then  each  half  is  cut  into  quarters  which 
a  man  can  handle  easily.  In  warm 
weather  aephalt  is  soft,  therefore  it  can- 
not be  cut  or  broken  witii  an  ax  or  other 
tool,  so  this  machine  is  a  time  and  labor 
saver. — George  C.  Peck. 


Intensifying  Under-Expoeed  Blue- 
prints with  Hydrogen  PeraiUle 

AN  under-exposed  blue-print  can  be 
.  intensified  by  molstenhig  its  surface 
with  a  sponge  dampened  with  peroxide  of 
hydrogen.  Old  blue-print  paper  which 
would  otherwise  produce  an  indistinct 
copy  need  not  be  thrown  away  if  treated 
with  peroxide  after  tlie  print  haa  been 
exposed  and  "fixed." 
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Making  a  Simple  Press  of  Boards 
for  Trousers 


WHY  not  let  this  simple  board  device 
press  your  trousers  while  you  sleep  ? 
Two  pine  boards,  cleated  as  at  A,  are 
hinged  together,  and  the  inside  surface 


A2' 

t 

1 

• 

- 

• 

Clamping  yotir  tnnisers  between  boards 
for  creaaing  them  by  pressure  overnight 

covered  with  canvas.  The  latter  is 
slightly  dampened  before,  the  trooaen 
are  put  in.   The  boIts»  B,  are  tightened 

hy  means  of  wing  nuts,  which  rest  upon 
washers,  as  shown.  Simply  lay  the 
article  to  be  pressed  flat  and  close  the  two 
sections  <tf  the  press  like  a  book.  After 
the  wing  nuts  are  turnfd  down  tightly, 
the  press  may  be  hung  uj)  out  of  the 
way.  Either  clear  white  pine  or  cypress 
Is  suitable  for  makinK  the  press.  Fasten 
with  brass  screws. — H.  Aplon. 


carbon  disulphide.  Pour  the  solution 
ovn  a  small,  thin  piece  of  porous  paper. 
After  waving  the  paper  back  and  forth  for 
about  thirty  seconds,  it  suddenly  bursts 
into  flame.  The  carbon  disulphide 
quickly  evaporates,  leaving  the  phos- 
phorus, in  a  finely  divided  state,  spread 
over  the  surfaee  of  the  paper.  Since 
phosphorus  oxidizes  very  rapidly  and 
lias  a  low  kindling  temperature,  the  heat 
of  (nddation  quickly  brings  it  to  this 
point  with  the  result  already  described. 

Phosphonjs  produces  very  severe  bums 
and  must  be  kept  and  cut  under  water. 
Do  not  handle  It  with  the  fingers— use 
forceps.  Keep  the  carbon  disulphide 
away  from  a  free  flame.  If  care  is 
exercised,  no  danger  attends  this  experi- 
ment. It  is  rather  odoriferous^,  though. 


Temporaiy  Repair  on  a  Broken 
Front  Wheel  Spindle 

IF  a  front  wheel  spindle  of  sin  autoni** 
bile,  or  any  axle  of  a  similar  type, 

or  a  shaft  or  rod  becomes  broken,  a  semi- 
permanent repair  may  be  made  by  the 
foUowing  method. 

Remove  the  axle  or  spindle  A  by  dis- 
connecting the  steering  arm  from  B  and 
removing  the  spindle  bolt  from  the  hole 
C.  Place  A  and  its  broken  member  D 
in  a  clamp  with  the  broken  and  roo(h 
edges  E  in  their  original  places;  then  drill 
out  a  hole  and  tup  it  to  receive  a  7  16 
in.  S.  A.  E.  bolt  of  sufficient  length  to  be 
about  equally  distant  from  A  and  D, 
Do  not  tap  threads  in  D,  but  ream  to 
just  sufficient  clearance  for  the  bolt. 

Draw  the  bolt  up  snugly.  The  wheel 
may  then  be  replaced  after  the  spindle  is 
connected.  The  outside  cone  is  adjusted 
by  the  locknuts  on  the  threads  F.  To 
further  insure  safety,  drill  a  y^in,  hole  G 


Cross  sect  I0n^   r-.^^'sAE  E-'T 


Fastening  the  end  of  a  broken 
front  wheel  spindle  to  its  shank 
with  a  standard  machine  belt 


An  Interesting  Demonstration  of 
Spontaneous  Combustion 

AVERY  simple  and  efTcctive  dem- 
onstration of  spontaneous  con^ 

bustion  can  be  made  as  follows:  in  the  bolt  head  ii  and  insert  a  long  cotter. 

DiaBolve  a  piece  of  yellow  phosphorus.  The  hub  cap  may  then  be  raplaeed  and 

about  the  size  of  a  pea,  in  a  small  bottle  the  car  used  as  before,  or  uatD  a : 

eontalning  a  tablespoonful  of  the  liquid  anives. — ^P.  P.  Avery. 
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An  Adjustable  Radius  Turning  Tool 
for  Lathes 


1*17 


EVERY  mechanic  has  at  some  time 
experienced  trouble  in  making  a  true 
radius  on  a  lathe.  The  tool  illustrated, 
was  deacned  for  this  qiedsl  work  and 


will  not  soak  up  any  more.  This  condi- 
tion may  be  recognized  from  the  surface 
remaining  shiny  all  over,  imitead  of  be- 
coming dull  in  places.  After  being  hung 
up  to  dry  for  about  twelve  hours  the  boota 
are  ready  for  wear. 


AMatalClip  Formed  with  One  Die 
and  One  Operation 

DUPLICATE  parts  are  quickly  made 
in  a  puneh  press  by  several  opera- 
tions, but  how  many  persons  would  think 
that  a  piece  like  the  one  shown  in  Fig.  1 
could  be  made  with  one  tool  in  one 
operation?  Such  a  shaped  piece  of  metal 
is  ixsed  as  a  eatch  on  breast  pins,  class  pins 
and  similar  jewelry.  The  clip  is  cut  and 
has  proven  a  success,  especially  for  tool  formed  from  a  strip  of  metal  as  shown  in 
— m  BMeiianics.   The  holder  is  made  to    Fig.  2. 

The  punch  and  die  for  punchin^r  und 
shaping  the  metal  are  shown  in  Fig.  3. 
The  die  consists  of  a  piece  of  steel  with  a 
rectangular  hole  cut  in  it  the  width  and 
length  necessary  to  bend  the  metU  in 
the  shape  shown.   The  punch  has  a 


A  revolving  turret  on  the  tool  which  iscon- 
txiiOcd  by  a  wwiu  on  tfie  rad  with  crank 


recMve  the  small  high  speed  steel  cutter 
in  a  revolving  turret  controlled  by  a  worm 
on  a  shaft  through  the  arm  or  tool  post 
end  of  the  holder.  The  shaft  is  turned 
by  a  small  crank  on  the  back  end. 

With  this  tool  the  stock  may  be  roughed 
out,  then  turned  to  the  radius  for  which 
it  is  set.  The  setting  of  the  small  tool  in 
the  turret  determines  the  radius  to  be 
turned.  This  may  be  done  by  measuring 
from  the  tool  point  to  the  curved  surface 
of  the  turret.  Its  diameter  having  been 
determined  the  exact  radius  may  be  easQy 
obtained. — U.  £.  Anderson. 


 . 

r  r ' 

0 

M 

-J. 

f 

0 

protecting  the  Soles  of  Shoes  with 

Ordinary  Varnish 

WITJI  the  ever-increa«ing  cost  of  foot- 
wear, it  behooves  the  user  to  get  as 
much  service  from  his  shoes  ss  possible. 
To  do  this  the  leather  must  be  protected. 
The  soles  are  the  first  to  suffer,  but  if  the 
uppers  are  not  impervious  to  water  they 
win  get  damp  even  when  the  walks  are  not 
vevy  wet,  and  will  eventuaHy  crack. 

Charnber^s  Journal  is  responsible  for 
an  article  describing  how  to  apply  an 
inferior  type  of  copal  varnish  to  the  soles 
to  keep  out  the  water. 

The  leather  must  be  quite  dry  and  bare 
when  the  varnish  is  applied.  New  boots 
riKNild  therefore  be  worn  for  a  day  before 
treatment,  so  as  to  remove  the  black  var^ 
nish  from  the  soles.  The  operation  is  car- 
ried out  by  brushing  on  the  varnish  at  in- 
of  hsU  sa  hour,  until  the  leather 


□I 


lb. 

The  shape  of  the 
tool  forms  the 
dip  it  is  cut 
the 


wedge-shaped  point  A  which  punctures 
the  metal  first,  cutting  along  the  line  F-G 
in  Fig.  2.  Then  as  the  surface  A-B,  Fig. 
3,  enters  the  metal,  it  cuts  along  F-J  and 
G'H,  Fig.  2.  As  the  punch  cuts  these 
edges,  the  metal  rolls  into  a  curve.  The 
part  D-E  on  the  punch.  Fig.  3,  cuts  the 
metal  along  the  lines  J-  K,  K-M  and  M-L 
and  bends  it  in  lAie  line  J-L,  Fig.  2,  then 
when  the  part  B-C,  Fig.  3,  reaches  the 
metal  it  cuts  out  the  remainder,  leaving 
the  holes  N-O-P-Q,  Fig.  2,  in  the  metal* 
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and  the  blank  is  formed  up  as  required. 

The  inclination  of  the  slant  determines 
the  diameter  of  the  rolled  part.  Even 
with  the  small  portion  of  material  wasted, 
the  saving  of  time  in  making  the  parts 
makes  this  way  an  improvement  on  the 
old  method  of  cutting  them  from  ribbon 
stock  and  forming  them  in  two  opera- 
tions.— S.  B.  Royal. 

A  Wood  Mold  for  Casting  Minia- 
ture Car  Wheels 

TO  make  a  number  of  cars  with  which 
to  equip  a  miniature  railway,  many 
wheels  just  alike  will  be  required.  To 
cast  these  from  metals  of  low  melting 

temperatures  in 
sand  molds,  it  is 
necessary  to 
make  a  great 
many  of  them. 
If  cure  is  not 
taken  they  will 
come  out  rough 
and  will  need 
more  work  to 
prepare  them  for 
use  on  the  cars. 
The  mold  illus- 
trated is  one  that 
can  be  used  over 
and  over  again. 
It  makes  castings 
all  alike  and 
turns  them  out 
nicely  finished, 
ready  to  as.semble.  The  mold  is  turned 
in  a  close-grained  piece  of  hardwood;  in 
the  end  grain.  Two  piece.,  are  necessar>' 
and  the  drag  or  bottom  part  should  be 
turned  with  a  ledge,  and  the  cope  or 
upper  part  should  be  turned  to  fit  in  it  as 
shown  at  the  parting  line.  Th*  -  i 
when  turned  at  the  j^amc 
mold  is  made,  will  cause 
ing  of  the  part.s  I  jr  cv 
metal. 

The  gate  should  bf  »m- 
that  the  larger  part 
This  will  mgto 
be  removwAtv'w 

be  formt 
the  rigi 
A  ni 

maf'  ■ 
the 


Mold  of  wood  to  cast 
wheels  of  babbitt  metal 


wheel  is  cast,  it  only  has  to  be  reamed  out 
in  order  to  fit  the  axle.  The  draft  given 
to  the  mold  forms  the  right  slope  to  the 
wheel  surface  for  rolling  on  the  track. 
— Henry  Wedde. 
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Compasses  Made  Into  a  Combination 
Drawing  Tool 

PERSONS  who  do  considerable  draw- 
ing or  lettering,  sooner  or  later  find 
the  so  called  railroad  pen  and  railroad 
pencil  an  absolute  necessity.  These  are 
expensive  tools,  however,  and  an  excellent 
substitute  may  be  produced  cheaply. 

Procure  two  of  the  compasses  such  as 
are  here  shown  and  use  one  pair  complete. 
Pull  the  points  out  of  the  other  compass 
and  lay  the  body  away  for  future  use  in 
case  of  breakage.  The  points  are  the 
only  part  of  the  extra  pair  needed.  With 


taking  five  different  com- 
'  'H?  with  one  compass 

<»f  one  f)air  of 
^  and  the  four 
e  different  corn- 
are  available. 
Ill  have  a  railroad 
I    railroad  pencil, 
unpaas  and  pencil 
in  the  illustrations, 
ly  be  done  with  this 
!tT  E.  Jones. 


open  Canoe  Cruising 

I. — This  article  describes  the  open,  canvas-covered  canoe, 
its  economy  in  first  cost  and  maintenance  and  its  all- 
around  possibilities  as  a  paddling,  cruising  and  sailing  craft 

By  E.  T.  Keyscr 


THESE  wartime  days  have  impressed 
many  with  the  fact  which  a  com- 
parative few  realized  years  ago: 
that  the  ability  to  travel  comfortably 
with  light  equipment,  to  keep  dry  and 
comfortable  in  wet  and  cold  and  to  be 
able  to  cook  a  meal  quickly  and  easily 
with  little  fuel  and  few  utensils  is  an 
accomplishment. 

And  this  accomplishment,  which  it  is 
costing  Uncle  Sam  months  of  time  and 
thousands  in  money  to  teach  his  recruits, 
is  what  his  first  season  of  cruising  gives  to 
the  canoeist. 

The  open  canvas-covered  canoe,  con- 
sidering its  carrying  capacity  and  cruis- 
ing ability,  is,  both  in  first  cost  and  in 
maintenance,  the  most  economical  craft 
built.  It  can  be  purchased  so  cheaply  that 
it  is  hardly  an  economy  to  build  one's  own. 

Give  it  a  coat  of  varnish  each  season,  and 
a  little  paint  each  alternate  year  and  the 
canoe  is  good  for  an  indefinite  length  of 
time. 

For  an  afternoon  on  the  water,  it 
affords  more  enjoyment  than  a  row  boat, 
as  the  paddler  can  see  his  course  ahead 
without  the  neck-twisting  process  re- 
quired of  the  oarsman.  As  a  cruiser,  it 
will  go  almost  anywhere  that  the  small 
launch  or  sailboat  can  navigate  and  into 
many  nooks  and  waterways  where  neither 
may  venture  without  grounding.  As  a 
sailing  craft,  it  affords  all  the  sport  and 
excitement  of  the  small  yacht  at  a  frac- 
tion of  the  expense 

For  all-around  paddling  and  sailing, 
sometimes  single-handed  and  sometimes 
with  a  companion,  a  17-ft.  canoe  is  the 

rFor  a  small  boy  who  cruises  alone, 
-ft.  craft  is  better  because  it  is  easier 
andle  under  paddle  in  a  beam  wind, 
e  for  continuous  double  cruising  on 
M  where  carriers  are  absent,  18  ft. 
T|  too   long.    Generally  speaking, 
the  17-footer  has  been  found  to 
i>est  all  around  canoe.    It  is  large 
accommodate  a  crew  of  two 
\  camp  outfit,  but  it  is  not  too 


large  for  one  man  to  pull  above  high 
water  mark,  and  it  is  of  sufficient  size  to 
carry  a  satisfying  sail  area  distributed  in 
a  double  rig. 

A  model  with  a  little  deadrise  (that  is  a 
midship  section  coming  down  to  the  keel 
in  a  slight  "V"  shape)  holds  up  to  the 
wind  better  and  at  slight  sacrifice  of  cargo 
carrying  capacity,  as  compared  with  the 
flat  floored  model. 

By  all  means  choose  a  canoe  with  an 
outside  keel  which  takes  the  wear  and 
tear  which  the  canvas  covering  would 
otherwise  receive  when  beaching  the  boat 
or  pulling  it  on  and  off  the  float.  If  pos- 
sible, see  that  the  craft  has  wide  outside 


Two  layers  of  canvas  sewed  together  in  par- 
allel lines  making  pockets  for  cork  filling 

beveled  gunwales  which  throw  off  a 
choppy  wave  that  would  otherwise 
climb  aboard. 

On  a  17-ft.  canoe,  15-in.  decks  at  each 
end  are  long  enough.  Longer  ones  add 
to  cost  and  weight  and  decrease  the  seat 
ing  and  stowage  space  while  adding  very 
little  to  the  weatherlines.  An  open 
woven  seat,  10  in.  wide  at  the  bow  and 
one  at  the  stern,  should  be  hung  just  be- 
low the  gunwales;  this  allows  one  to  sit 
with  the  knees  at  a  comfortable  angle. 
Some  builders  drop  the  seat  lower,  claim- 
ing increased  stability,  but  the  first 
lesson  which  the  canoeist  should  learn  is 
that  seats  are  to  be  used  only  in  calm 
weather.  When  things  rough  up  one 
should  get  down  on  the  floor  cushion. 

Paddles  are  made  in  two  general  types, 
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single  and  doublebladed.  Better  choose 
the  double  blades,  square  ended,  well  cop- 
pered and  9)4  ft.  long.  They  are  joined 
at  the  center  with  a  heavy  ferrule  and 
any  time  that  you  want  to  try  single- 
bladed  stunts,  separate  them  and  you 
have  two  single  blades,  which  will  be 
more  comfortable  if  you  have  provided 
yourself  with  a  pair  of  the  short  separable 
handles  which  the  paddle-makers  turn 
out  to  keep  your  hands  from  getting  cut 
and  cramped  on  the  ferrule  edges. 

With  the  double  blade  there  is  no 


Dimensions  for  cutting  a  board  and  mak- 
ing a  back  rest  for  the  seat  of  a  canoe 


waste  motion,  the  finish  of  one  stroke 
places  the  other  blade  in  position  for  the 
next,  while  with  the  single  blade  a  recov- 
ery stroke  must  be  made.  With  two 
singles,  unless  the  paddlers  are  well 
matched  and  practiced  in  keeping  each 
other's  stroke,  the  rear  paddler  wastes 
much  energy  in  keeping  a  straight  course, 
while  with  two  double  blades  each  paddler 
equalizes  his  own  strokes  automatically. 

But  the  great  advantage  of  the  double 
blade  lies  in  the  ability  of  one  man,  when 
paddling  against  or  across  a  breeze,  to 
head  the  canoe  direct  for  her  destination, 
without  loss  of  time  in  recovery  or  loss  of 


energy  in  the  back  sweep  required  to  off- 
set the  tendency  of  the  craft  to  turn  in 
the  direction  opposite  that  from  which 
the  paddle  is  operated.  In  running  into 
a  wind,  against  which  one  paddler  with  a 
single  blade  would  be  almost  helpless,  the 
setting  of  the  blades  at  right  angles  to 
each  other  reduces  the  windage  of  the 
idle  blade  to  almost  nothing,  and  a  little 
practice  will  allow  its  being  turned  to 
take  the  water  without  conscious  efTort. 
The  double  blade  may  be  used  from  the 
seat  or  from  the  floor  position,  while  to 
get  any  action  from  the  single  blade,  the 
seat  position  must  be  kept. 

For  each  cushion  purchase  one  yard  of 
light  weight  brown  waterproof  canvas, 
40  in.  wide.  Fold  this  over  on  itself  \*ith 
the. fold  running  the  long  way.  Sew  the 
two  ends  together  by  machine,  if  possible, 
then  parallel  with  the  ends  and  2  in. 
apart,  stitch  across  the  short  way, 
stitching  the  two  thicknesses  of  canvas 
together,  being  careful  to  leave  the  ends 
of  the  compartments  open  so  that  they 
may  be  stuffed  with  ground  cork.  When 
full,  baste  the  open  ends  together  and 
finish  the  job  on  the  machine. 

You  now  have  a  cork-filled  waterproof 
cushion,  a  trifle  less  than  20  in.  wide  and 
somewhat  less  than  3  ft.  long.  Fold  this 
over  on  itself  lengthwise  and  the  result  is 
a  canoe  cushion  about  4  in.  thick,  which 
keeps  you  high  enough  to  be  comfortable, 
does  not  get  wet  through  readily  and. 
when  moist,  dries  quickly  in  the  sun. 

The  thwarts  are  rather  low  and  some- 
what too  thin  to  furnish  a  comfort-sup- 
port, so  you  need  a  couple  of  back  rests. 
The  simplest  ones  are  those  cut  from  Vi- 
in.  cherry  or  chestnut,  22  in.  long  by 
13^  wide,  as  shown  in  the  illustration. 
Be  sure  that  the  grain  of  the  wood  runs 
from  top  to  bottom  instead  of  across  the 
back  rest,  and  that  the  space  between  the 
feet  is  sufHcient  to  clear  the  flooring 
strips.  Two  strips  of  the  same  material, 
each  1)4  wide,  fastened  across  the 
back  with  brass  screws  will  prevent 
warping  if  a  couple  of  coats  of  varnish  are 
applied. 

A  painter  or  bow-line  with  which  to  tie 

the  canoe  is  a  necessary  part  of  the  equip- 
ment. An  anchor  which  will  allow  you  to 
fish  or  to  lie  to  in  some  quiet  cove  without 
going  ashore  is  also  a  great  convenience. 
A   four-pound   folding   anchor   of  the 
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"Dipigo"  pattern  will  hold  the  canoe 
against  a  strong  current  or  breeze  and 
what  folded  Ium  no  projecting  points 
upon  which  to  step  or  wUeh  will  pimetim 
the  planking.  You  cannot  walk  up  to 
the  bow  to  hoist  the  anchor  as  you  could 
abonrd  a  rowboat,  but  I  have  found  the 


Holding  one  end  of  the  short  line  at  A, 
the  canoeist  snaps  the  galvanized  snap 
C  over  the  anchor  line,  D  E,  thm 
puDing  in  on  A,  he  allows  D  E  to  pay 
out  until  the  anchor  is  at  the  bow  as 
shown  in  the  second  illustration.  Then 
A  is  belayed  to  a  cleat  and  D  payed  out 
until  the  anchor  rests  on  the  bottom  as  in 
the  third  illustration  whoi  the  anchor 
rope  £>  E  is  also  belayed. 

To  pull  up  the  anchor,  A  remains  be- 
layed while  D  is  pulled  hk  until  the  anchor 
ia  in  the  position  shown  in  the  second 
Olustration.  Then  A  is  uncleated  and 
further  pulUng  on  D  brings  the  anchor 
back  to  the  canoefat  as  diown  hi  diagram 
/.  When  the  anchor  rope  is  unsnapped, 
the  anchor  is  folded  and  stowed. 

With  this  rig,  which  is  very  simple, 
one  may  anchor  at  will  in  almost  any  sort 
of  weather  and  shorten  or  lengthen  the 
cable  to  suit  varying  conditions  without 
leaving  one's  seat*   Do  not  be  afraid  to 


An  anchor  is  a  great  convenience,  especially  when  it  is  attached 
as  shown  for  handling  it  entirely  from  the  seat  of  a  canoe 


following  rig  effective  for  the  purpose. 

From  a  ship  chandler,  get  a  lignum 
vitae  bull's-eye  with  an  eye  diameter  of 
in.    Then  get  a  brass  screw-eye  whose 
mtsfior  diameter  is  that  of  the  outside 
diameter  of  the  buirs-eye  at  the  bottom  of 
the  groove  which  surrounds  it.    Using  a 
cold  chisel,  carefully  open  the  screw-eye 
snfBdently  to  inssrt  the  bull's-eye,  then 
with  tne  aid  of  a  vise,  seat  the  aerew-eye 
firn\ly  in  the  groove  of  the  bull's-eye.  Set 
this  device  crosswise  in  the  center  of  the 
forward  deck 
and  run  a  M- 
in.  cot t  on 
rope  through 
it,  the  rope's 
length  should 
be  twice  that 
of  the  canoe- 
ist's distance 
from  the  bow 
when  occupying  the  rear  seat.    This  is 
shown  ^X  A.  B.  C.    At  A  tie  a  knot 
which  can  not  pass  through  the  bull's- 
eye,  at  C  fasten  a  galvaniaed  snap  hook 
through  which  the  anchor  line  runs 
eaaly. 


Layout  of  the  ordinary  canoe 
of  the  Mats  and  the  thwarts. 


use  a  good  lo/.s 

anchor  line,  -50  ft. 

will  be  none  too  long  and  will  allow  the 
anchor  to  hold  against  a  current  or 
breese  which  would  cause  the  canoe  to 
drag  if  a  shorter  cable  were  attached. 

On  calm  waters,  in  calm  weather,  or 
with  a  moderate  stern  breeze,  a  single- 
handed  canoeist  with  no  luggage  aboard, 
should  turn  the  canoe  stem  first  and  sit 
on  the  bow  seat  facing  the  stem  which  is 
now  the  bow  or  on  a  cushion  leaning 

against 
thwart  1. 
From  either 
position  the 
canoe  trims 
well  with 
but  one  man 
aboard, the 
chance  to 
change  from 
one  position  to  the  other  at  will  is  very 
restful  and  adds  greatly  to  one's  endur- 
ance on  a  fairly  long  run 

When  running  into  a  strong  breese  or 
with  a  quartering  wind,  which  catches  the 
bow  and  swings  it  around,  sit  in  front  of 


showing  the  relative  positions 
Seats  sre  for  calm  weather  use 
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thwart  3  facing  the  bow.  When  the 
wind  becomes  heavy  and  almost  all  one's 
energy  is  required  to  keep  the  canoe  on 
her  course,  crawl  forward  in  front  of 
thwart  2.  This  allows  the  stern  to  rise 
up  and,  by  catching  the  force  of  the  wind, 
to  act  as  a  weathervane,  making  the 
canoe  tend  to  point  into  the  wind  of  her 
own  eflfort,  releasing  all  of  the  paddler's 
strength  for  use  in  making  progress 
forward. 

I  would  not  suggest  that  a  canoeist 
should  delibr»rately  start  out  on  a  long 
hike  against  a  heavy  wind  or  with  a 
quartering  gale  blowing,   but  weather 

conditions  sometimes  change   

without    notice,    and  this   

scheme  proves  mighty  help- 

ful  when  one  does  get  caught.   

With  two  aboard,  use  the 

canoe  bow  first,  sitting  on   . 

either  the  seats  or  the  floor 

as  desired,  the  heavier  person   

occupying  the  after  position.  ^_ 
If  weights  are  about  equal, 
the  better  paddler  should  sit 
aft. 

The  bow  seat  is  best  for  a 
woman  when  she  is  one  of 
the  crew,  as  she  can  paddle 
and  rest,  rest  and  paddle  as 
she  sees  fit  without  inter- 
fering with  the  management.  ^ 

In  fairly  rough  water  one 
can  run  directly  ahead  of 
rather  high  waves  without 
discomfort,  if  careful  not  to  , 
let  the  canoe  swing  from  her  ' 
course  and  get  into  the  ^ 
trough.  Surprisingly  high 
waves  may  be  run  into  bow 
first,  if  the  speed  of  the  canoe 
is  checked  enough  to  reduce 
plunging  the  bow  under  the  white  caps. 
A  heavy  beam  wave  is  bad.  •  It  has  a 
tendency  to  slap  against  the  side  and  slop 
aboard.  Therefore  it  is  better  to  hug  a 
windward  shore  when  possible  or,  if  in 
open  water,  to  make  a  series  of  tacks,  the 
same  as  if  sailing,  first  quartering  against 
and  then  from  the  waves. 

What  has  been  said  in  regard  to  speed 
reduction  when  meeting  bow  waves  in 
open  water  is  still  more  true  when  one  is 
running  rapids  in  streams  or  going 
through  tide  rips.  In  both  these  latter 
cases,  the  water  itself  and  not  the  form 


Progressive 
positions  of 
single  blade 
paddle 


of  the  wave  is  what  advances  and,  unles 
the  canoe  is  allowed  but  just  enough  speed 
for  steerage  way,  there  will  be  a  strong 
tendency  for  the  bow  to  ship  water. 

In  discussing  the  paddle,  emphasis  has 
been  placed  on  the  desirability  of  the 
separable  double  blade.  There  are  times, 
however,  when  the  canoeist  will  desire  to 
separate  it  into  singles,  so  a  word  regard- 
ing its  handling  will  fit  in  here. 

With  two  paddlers,  each  using  a  single, 
it  is  the  part  of  the  stern  man  to  keep  the 
course,  which  may  easily  be  accomplished 
if  both  are  able  to  match  each  other's 
stroke.  Otherwise  the  rear  paddler  wastes 
effort  in  keeping  up  his  end  or  retarding 
his  stroke  to  match  the  bow  paddler's. 

With  one  paddler  only,  using  the  single 
blade,  a  peculiar  stroke  is  necetjsar>'  to 
maintain  a  straight  course  without  shift- 
ing the  blade  from  one  aide  of  the  canoe 
to  the  other  as  shown. 

The  arrow  shows  the  direction  of  the 
stroke  while  the  dotted  arrows  indicate 
how  the  outside  edge  of  the  blade  is 
turned  as  the  stroke  finishes. 

For  a  little  more  than  one-half  the 
stroke,  the  blade  remains  at  right  angles 
to  the  canoe,  then  the  outside  edge  ia 
brought  forward  gradually  swinging  the 
blade  into  the  last  position  shown,  which 
swings  the  canoe  in  an  opposite  direction 
from  which  the  commencement  of  the 
stroke  points  it 

As  will  be  seen,  the  first  part  of  the 
stroke  furnishes  the  power  to  send  the 
canoe  ahead,  the  latter  portion  is  devoted 
to  converting  the  swing  of  the  canoe  from 
a  left  hand  into  a  right  hand  direction, 
and  has  very  little  propelling  power.  As 
one  becomes  more  expert,  the  entire 
stroke  may  be  taken  with  just  enough 
angle  to  the  blade  to  offset  the  natural 
swing  of  the  canoe  away  from  the  paddle, 
and  one  may  make  the  canoe  describe  a 
circle,  the  center  of  which  is  on  the  side 
on  which  the  paddle  is  used.  The  dia- 
gram illustrates  the  movements  when  the 
paddle  is  used  on  the  right  hand  side  of 
the  canoe;  when  the  paddle  is  used  on  the 
left  side  the  turning  of  the  blade  is 
reversed. 

Before  closing  this  chapter  on  handling, 
I  want  to  register  a  few  emphatic  "Don'ts." 
Don't  step  anywhere  but  in  the  center  of 
the  tloor  when  entering  or  leaving  the 
canoe.    Don't  rest  part  of  your  weight 
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on  a  float  or  dock  and  part  on  the  gun- 
wale when  getting  on  or  off — rest  your 
waislit  equally  on  both  gunwalcB.  Don't 
stand  HP  In  the  emoe.   If  you  must 

rhanpre  your  position  while  afloat,  rest 
your  weight  on  both  gunwales,  keep  low 
down  and  dido  to  your  deBfared  place. 
Don't  try  to  paddle  from  the  seats  when 
it  begins  to  get  rough — get  down  on  the 
floor  and  get  there  gently.  Don't  leave 
the  canoe  exposed  to  sun,  rain  and  wind, 
keep  her  under  cover  when  not  in  use. 

.  (To  he  conHmud^ 


An  Attractive  Heat-Driven  Window 
Display  of  Gas  Fixtures 

'OT  long  ago  an  establishment  dealing 
ingasfixtures,  displayed 
in  its  window  a  gaily  eoknfod 
pasteboard  clown  holding  in 
one  hand  a  well-known  type 
of  gas  light,  while  apparently 
hshacing  on  his  nose  a 
lighted  lamp,  the  colored 
shade  of  which  revolved  con- 
tinuously. A  back  view  of 
the  figure  showing  the  piping 
and  wood  braces  is  diqilayed 
in  Pig.  1.  A  gas  hose  from 
a  convenient  stop  and  con- 
nected to  the  brace  pipe, 
hvnSshed  the  SUuniinant  and 
motive  power. 

The  latest  window  display, 
advertising  this  same  light, 
is  more  spectacular  than  the 
fint  Standing  at  one  side 
of  a  moonlight  scene,  show- 
ing a  large  moon  rising  back  of  the  house 
tops,  stands  a  gaudily  dressed  Oriental, 
who  points  toward  the  faee  of  tiie  moon, 
across  which  illuminated  words  move  con- 
stantly. In  each  display,  the  ascending 
current  of  hot  air,  generated  by  the  gas 
light,  18  the  nsotive  power.  The  median- 
ism  is  just  an  adaption  of  the  old  hot  air 
wheel  the  boys  used  to  hang  over  the  cook 
stove. 

The  wings  are  attached  to  a  wire  ring, 

Pig-  3,  which  is  slipped  into  a  deep  paper 
shade,  fitting  into  the  shade  snugly  near 
the  top  as  shown  in  Fig.  4.  The  bottom 
^  the  shade  is  kept  in  shape  by  a  card- 
Wrd  ring  secured  with  wire  clips  which 
pass  through  the  shade.  See  Fig.  5.  A 
wire  support,  looped  at  the  bottom  to  slip 


over  the  gas  pipe,  supports  the  wheel  and 
shade.  A  small  depression  in  the  exact 
center  of  the  wheel  fits  over  the  pointed 
end  of  the  wire  support.  Point  and  de- 
pression are  gaged  to  a  nicety  as  is  evi- 
denced by  the  even  balance  and  smooth 
movement  of  the  shade. 

The  displsy  just  described  requires  the 
lamp  to  be  concealed  by  a  semi-circular 
black  cardboard  screen.  This  cuts  off 
the  light  except  at  the  top  and  front.  The 
Ught,  projecting  through  the  cut-out, 
words  in  the  shade,  glows  through  the 
tissue  paper  face  of  the  moon,  and  the  col- 
ored design  on  the  shade  produces  an  effect 
of  moving  clouds  across  the  faee  of  the 
moon.  As  in  the  clown  display,  the  light 
advertised  is  also  prominently  shown. 
favK  ...   


A  heat-driven  wheel  for  turning  lettered  signs  ami  the 
arrangement  for  illuminating  the  parts  of  the  Mcne 


Methods  of  anchoring  the  lamp,  also  a 
rear  view  of  the  display,  are  shown  in 
Figs.  2  and  6.  Judging  from  the  im- 
provement in  the  second  display,  the  use 
of  gas  generated  hot  air,  and  the  simpli- 
city of  the  mechanism  necessary  to  utilize 
it,  offers  a  wide  fidd  for  attraetive  window 
displays.— Jambs  M.  Kanb. 


Permanently  Fastening  Joints  Held 
with  Screw- Unions 

F  you  desire  to  fasten  pipes  or  pipe  fit- 
tings together  permanently,  thorough- 
ly clean  the  parts  to  be  fastened  and 
cover  the  threads  with  a  strong  solution 
of  salt  and  water.  The  salt  will  rust  the 
threads  together,  fastening  the  parts. 
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Uttiie  Ways  in  Which  You  Can 
Save  Gasoline 

DO  not  use  gasoline  for  washing  or 
cleaning;  u^  kerosene.  Do  not 
allow  your  automobile  engine  to  ran  wlien 
car  is  standing.  Have  your  carbureter 
adjusted  to  use  leanest  mixture.  See  that 
bearings  run  freely  and  are  well  lubricated. 
Keep  tires  fully  inflated.  Protect  the 
radiator  in  cold  weather.  Change  gears 
rather  than  climb  hills  with  throttle  wide 
open.  Do  not  use  your  car  needlessly  or 
aimlessly.    Do  not  do  stunts. 


Discovering  a  Card  Chosen  but  Not 
Taken  from  the  Pack 

FIRST  notice  the  bottom  card,  then 
take  the  pack  in  the  left  hand,  hold- 
ing it  with  the  fingers  on  one  side  and 
the  thumb  on  the  other.  Secretly  draw 
down  the  bottom  card  about  }  2  in-  Let 
the  right  hand  approach  the  pack,  and 
with  the  first  and  second  fingms  draw 
down  the  cards,  one  by  one,  in.,  be- 
ginning with  the  top  card  and  so  on,  invit- 
ing your  audience  to  stop  you  at  any 

card  they 
choose.  This 
is  clearly 
shown  in  the 
illustration. 
The  thumb  of 
the  right  hand 
has  remained 
beneath  the 
pack  in  con- 
tact with  the 
bottom  card. 
The  thumb 

sihould  liave  been  previously  moistened 
slightly  so  as  to  adhere  to  the  bottom 
card.  When  your  audience  has  indicated 
the  card  at  which  they  desire  you  to  stop, 
draw  an  the  cards  so  far  selected  com- 
pletely away  from  the  pack,  drawing 
with  them  also,  unknown  to  the  audience, 
the  bottom  card.  If  this  is  done  quickly 
it  is  impossible  to  detect  that  the  bottom 
card  is  drawn  away  with  tlie  upper  cards. 
Since,  however,  you  know  the  bottom 
card,  you  can  disclose  it  at  your  leisure 
by  some  means  or  other.  It  is  needless 
to  say  tluit  tlie  bottom  eaid  is  really 
supposed  to  be  the  last  card  at  which  you 
stopped  in  going  through  the  pack. 


Secretly  draw  out  the  bot« 
torn  card  a  ahort  diirmre 


The  effect  of  the  foregoing  trick  may 
be  greatly  enhanced  by  shuffling  the 
pack  after  having  notleed  (seefetly,  of 
course)  the  bottom  card.  This  apparently 
does  away  with  any  previous  arrange- 
ment. The  object  of  the  shuffles  is  to 
leave  the  pack,  or  certain  cards  in  it; 
exactly  in  the  same  position  as  they  were 
before.  Shuffles  of  this  kind,  which  leave 
certain  cards  undisturbed,  are  known  as 
false  shuffles.  There  are  many  ingeniooi 
methods  for  shuffling  a  pack  in  this 
manner;  but  for  this  purpose  two  methods 
are  described  which  leave  the  bottom 
card  still  at  the  bottom,  or  the  top 
card  at  the  top. 

Take  the  pack  in  the  left  hand  in  the 
ordinary  way  and  shuffle  it  with  the  right, 
leaving  a  number  of  cards  alternately  at 
the  front  and  rear  of  the  pack;  that  ii. 
leave  some  at  the  top.  then  sooie  st  ti» 
bottom,  again  some  at  the  top,  and  sn 
on,  taking  care  that  the  last  batch  shall 
always  be  at  the  bottom  of  the  padL 
This  will  always  leave  the  bottom  card 
at  all  limes  in  its  original  place. 

Another  method  is  to  divide  the  pack 
into  two  equal  parts,  being  careful  that 
the  card  Imown  to  srou  is  on  tlie  bottom 
of  one  of  these  packs,  and  keeping  in 
mind  which  pack  has  this  card.  Lift  the 
corners  of  the  two  packs  and  let  the 
cards  fall  alternately  as  nearly  as  pom 
ble,  the  corners  overlapping,  so  that, 
when  the  shuffle  is  finished  the  two  packs 
form  one  pack.  The  only  thing  to  watch 
closely  is  to  see  that  the  card  knoiWB  ts 
3rou  falls  on  the  teUe  first.  This  leavsi 
that  particular  card  at  the  bottom  of  tbi 
pack. — Herbwaro  Carrington. 


Rejuvenating  the  Ribbon  on  an 
Adding  Machine 

THE  writer  was  unable  to  secure, 
withoutoonsiderabledelay ,  the  proper 
bichrome  ribbon  for  an  adding  marhjnei 
The  one  in  use,  though  not  badly  worn, 
was  too  dry  to  give  a  satisfactory  impres- 
sion. As  the  fresh  color  of  the  ribbon 
indieated  that  the  irfgment  was  still  In 
the  fabric,  it  was  decided  to  see  if  an  ap- 
plication of  oil  would  not  loosen  it  up. 
This  was  tried,  and  after  two  or  three 
applications  of  maehine  ofl  tlM  liblieB 
worked  as  well  as  ever  and  continued  to 
render  good  service  for  sevetal 
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Tricks  ot  the  Trade 


An  entire  homemade  punch  operated  by  foot 
power.   How  to  make  tan^ted  wood  puUeys 


A  Foot-Fower  Puach  Pirawlov 
LitktWork 

THIS  foot -power  punch  press  was 
vmdm  idiiMMt  entiraly  of       pipe  and 

fittings,  built  on  a  wood  base  2  in.  thick, 
1'2  in.  wide  and  3 '  2  ft.  long.     The  ram  A 
consists  of  a  piece  of  1-in.  cold  roiled  steel 
2  ft.  1  io.  lour.   The  biadiiiia*  BB,  in 
which  the  ram  works,  are  diort  pieces  of 
pipe  lined  with  babbit,  as  shown  in  the 
detail  Fig.  1.     The  end  on  which  the 
socket  is  fitted  is  turned  to  a  diameter  of  % 
in.  The  socket 
is  made  from  a 
piece  of  steel 
tube  1 in.  in 
diameter  with 
wsDa  in. 
thick.  The 
punch  is 
toned  from 
tool  steel  J^i^  in. 
in  diameter  to 
the  required 
aiie,  kttving 
enough  shank 
full  size  to  fit 
in  the  socket. 
The  punch 
end  is  then 
tempered. 
The  connect- 
ing   arm  C 
between  the 
foot  lever  and  the   lever  at  the  top 
consists  of  a  K'-in-  pipe  flattened  on 
the  ends  to  fit  between  the  parts  of  each 
kiwtt,  Thia  piece  Ib  measuied  and  fitted 
into  place  after  the  other  parts  have  been 
assembled.    The  foot  lever  should  be 
12  in.  from  the  base  when  the  punch  is 
nindai  high  as  it  irill  to  in  tlie  bearings. 

The  die.  Fig.  2,  is  made  of  a  good  grade 
of  iron  and  fitted  with  a  hardened  steel 
bushing.  Several  of  these  bushings  may 
be  made  with  holes  of  varying  aizae  10 
that  when  tiie  punch  sixes  are  changed  the 
bushing  to  match  them  may  be  changed 
aba 

If  it  is  desired  to  use  the  punch  on  large 


siaes  of  metal  it  wiil  be  necessary  to 

the  die  and  holder  in  one  piece,  and  of 
hardened  tool  steel.  The  die  is  securely 
fastened  in  the  die-holder  with  two  l^in. 
cap  screws  which  fit  into  slots  in  the 
angles  GG.— G.  A.  BumBWOBTH. 


Homemade Laminsi ted  PuUeys  for  the 
Small  Shop 

IN  practically  every  shop  cone-pulleys 
and  plain  pulleys  are  needed  at  some 


time  or  other,  but  for 


Punch  preM  made  of  pipe  and  fittings,  which  are  set  oo  a 
The  piuicfa  it  operated  with  a  foot  lever 


the  mechanic  <^ 
ordinary 

means  they 
are  e.xpensive 
to  buy.  They 
can  be  turned 
^rom  solid 
blocks  on  a 
lathe,  but  a 
lathe  is  not  al- 
ways available 
and  even  then 
the  cost  is  con- 
siderable. By 
the  following 
simple  method 
pulleys  which 
will  not  warp 
or  split,  and 
which  will  \^\\'e 
as  good  results 
as  the  expen- 
sive pulleys, 
no  expense. 


can  be  made  at  practically 

Thin  wood  is  easy  to  i^et  and  is  easy  to 
cut,  and  from  this  the  pulleys  are  made. 
Hard  wood  should  be  used  it  can  poe- 
sibly  be  obtained.  On  a  scroll  saw,  cut 
the  wood  into  circles  a  little  larger  than 
the  size  of  pulley  wanted.  Cut  enough 
disks  to  build  the  pulley  up  to  the  right 
thickness.  In  each  disk,  drill  a  hole  tiot 
the  shaft,  which  should  fit  tightly. 

Glue  the  disks  together  with  the  grain 
of  each  running  in  a  different  direction; 
allow  a  little  extra  thickness  for  truing  up 
afterwards.  Be  sure  the  surfaces  to  be 
glued  are  free  from  all  dirt  and  grease. 
Use  good  glue;    if  the  common  kind  is 
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used,  it  should  be  applied  while  it  is  very 
hot.  Clamp  the  didn  together  with  stiff 
hloeks  and  heavy  bolts,  putting  one  bolt 
through  the  shaft  hole  and  several  around 
the  outside.  The  bolts  should  be  tight- 
ened as  much  as  possible  so  tiiat  the  dUska 
will  be  pressed  togethei*  very  tightly. 
Allow  the  glue  to  dry  for  at  least  twenty- 
four  hours  in  a  warm — not  hot— place. 
Put  in  screws,  countersunk  from  both 
sides  for  additional  strength  and  to  pre- 
vcnt  the  glue  from  loosening.  The  pulley 
can  be  trued  up  when  running  on  its  own 
shaft.  Make  the  belt  face  of  the  pulley 
slightly  crowned,  because  if  the  foee  is 
flat,  the  pulley  win  run  off.  The  surface 
should  be  made  as  smooth  as  possible,  as 
the  smoother  it  is  the  better  the  belt  will 
hold. 

The  only  difference  between  making  a 
cone  pulley  and  a  plain  one  is  that  the 
steps  are  made  separately  and  then  glued 
or  screwed  together, 

A  Lawn  Mower  Converted  Into  a 
Handy  Truck 

I AWN  mowers  serve  their  original 
^  purpose  only  about  four  months  of 


An  inverted  lawn  mower  equipped  with  m 
board  platform  to  make  a  truck  for  small 
loads  thus  making  it  useful  in  the  winter 


made  to  serve  two  purposes  with  the 
board  attachment  shown.  It  is  well 
known  that  pushing  an  inverted  lawn 


mower  throws  the  gears  out  of  mesh. 
The  board  attachment  may  be  emdtf 
made  and  put  on  the  inverted  mower  so 
that  it  may  be  used  for  hauling  small 
loads  or  sacks  of  grain. 

The  size  of  the  board  depends  on  the 
fflze  of  the  mower.  The  manner  of  at- 
taching it  to  the  inverted  mower  is  ckaily 
shown. — Earl  R.  Gaskill. 

A  Dam  to  Prevent  Top  Soil  from 
Washing  Away 

A SIMPLE  and  inexpensive  method 
of  preventing  a  fidd  from  lieeomiag 
cut  up  by  gullies  is  shown  in  the  drawios. 


Croas  section  view  of  a  mall  concrete  dam 
nAidi  Iraepa  tbe  aod  fiooi  waafaina  away 


Some  lengths  of  sewer  pipe  and  a  few 
hours  work  in  the  building  of  a  small  con- 
crete dam  across  each  gully  is  all  that  is 
required.  The  drawing  ahowa  how  the 
dam  operates. 

It  is  a  good  plan  to  set  three  or  four 
posts  around  the  opening  or  the  inlet  and 
then  wrap^  them  with  common  mesh 
fence  wire  so  that  all  rubbish  and  trash 
will  be  kept  out  of  the  sewer  pipes.  In 
laying  the  pipe  be  sure  and  set  the  curve 
or  dhow  on  a  firm  hed  of  stones  and  also 
be  sure  that  the  whole  length  of  pipes  is  oa 
a  solid  footing. 

The  concrete  dam  is  preferable  although 
hard  clay  has  been  used  for  small  places. 
The  dam  catches  the  top  soil  washed 
from  the  fields  and  also  stores  up  the 
surplus  water.  The  richest  part  of  the 
soil  is  the  part  that  washes  away  during 
heavy  sprhig  rains.  Some  practicsl 
method  of  preventing  this  great  loss  is 
well  worth  the  farmer's  attention  if  the 
producing  power  of  the  fields  is  to  be  con> 
served  or  increased,  and  the  method  of 
surface  drainage  suggested  above  is  at  once 
practical,  simple  to  install,  ineq>ensire 
and  effective.— W.  E.  Fbudden. 
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Electric  Alarm  Signal  for 
Transmisaicm  Ropes 

TRANSMISSION  ropes  in  eontinusi 
service  eventually  wear  so  that  a 
break  besins.    The  ample  electiic  device 


A  broken  strand  in  the  rope  strikes  the 
wire   and   makes   an   electric  contact 

shown  sounds  an  alarm  as  soon  as  the 
first  strand  breaks,  or  begins  to  unravel. 
Immediate  repairs  can  be  made  before  the 
break  beeomss  a  eeriouB  one  that  would 
Bsessritate  a  new  rope. 


To  Prevent  Leather  Belts  irom 
supping  on  Pulleys 

IN  the  machine  shop,  slipping  belts 
are  a  source  of  constant  annoyance, 
and  tightening  does  not  always  remedy 
the  diffleulty.  Powdered  resin  is  bad  for 
the  belt,  though  unfortunately  it  is  widely- 
used.  Its  tendency  is  to  dry  and  crack 
the  leather.  In  place  of  re^in,  whiting 
esa  bo  used.  Sprlalde  it  sparincly  upon 


the  inside  of  the  belt.  Continued  use  oC 
this  substance  has  demonstrated  that  it 
is  the  least  harmful  application.  Resin 
is  dilBeult  to  get  out  of  the  leather; 

whiting  may  be  wiped  off  or  washed  out 
with  water.  The  best  results  are  obtained 
when  the  whiting  is  applied  once  a  week. 
A  frequent  cause  of  slipping  is  the  failure  to 
lag  the  iron  pulleys  with  a  covering  of 
leather.  If  this  detail  is  attended  to, it  will, 
to  a  great  extent,  do  away  with  slipping. 

Mounting  a  Porcelain  Base  £lectric 
Light  Receptacle 

EXPERIMENTERS  and  students  who 
are  using  porcelain  receptacles  for 
experimental  and  practice  work,  find  that 
they  very  often  break  off  the  porcelain 

lugs  which  are  used  to  hold  the  receptacle 
to  the  wall.  A  very  good  and  cheap 
method  of  eliminating  this  waste  is  to 
mount  the  receptacle  on  a  piece  of  ^-in. 
fiber,  3  ^2  in.  by  3  in.,  x^ath  8-32  machine 
screws,  as  shown  in  the  illustration.  The 
two  holes  in  the  corner  of  the  fiber  base 
are  used  to  hold  it  to  the  wall,  taking  the 


With  the  fiber  hue  atbicbed  the 

lain  socket  ia  protected  from  hrealcage 

place  of  the  holes  in  the  porcelain.  In 
this  way,  the  receptacle  is  guarded  against 
breakage.— Waltbb  B.  Wbbbb. 
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Tightening  Electric  Wires  Under 
Wood  Cleats 


EVERYONE  realizes  how  difficult  it 
is  to  tighten  a  number  of  wires  under 
wood  cleats.  Using  the  method  shown  in 
the  illustration,  it  becomes  a  very  simple 


The  end  or  cor- 
ner cleats  ( 1  and 
3)  are  wrapped 
arotind  in  the 
direction  of  the 
pull  and  the  cen- 
ter cleat  (2)  has 
half  of  the  wires 
on  top  and  half 
in  the  groove  for 
twisting  them 


matter.  The  wires  on  the  end  or  corner 
cleats  of  a  run  should  be  wrapped  around 
and  securely  fastened  to  the  cleats.  The 
center  cleat  should  have  one-half  of  the 
wires  on  top  and  the  other  half  in  the 
groove.  The  cleat  is  then  turned  round 
and  round  until  the  wires  become  a 
tightly  twisted  cable.  Care  must  be 
taken,  however,  not  to  stretch  the  wires 
too  much  as  it  is  possible  to  break  them. 
The  cleat  is  then  screwed  down,  holding 
the  wires  in  this  tight  cable-like  form. 


Mounting  a  Glass  Plate  Without 
Drilling  Holes  In  It 

THE  method  herein  described  for 
mounting  a  glass  plate  is  much 
simpler  than  drilling,  and  in  most  cases 
it  is  to  be  preferred.  The  procedure  may 
be  utilized  by  the  amateur  for  plates  not 
having  a  greater  diameter  than  2  ft. 

To  mount  the  plate,  it  is  necessary  t(» 
place  it  upon  marked  paper  that  has 
been  made  for  template,  to  enable  one  to 
determine  the  center.  Over  the  center 
must  be  pasted  small  circles  of  a  fibrous 
brown  paper,  one  on  each  side  of  the  glass. 
The  circles  must  be  exactly  the  same 
size  as  two  wooden  cheeks  previously 


made  from  a  cotton  reel  sawn  in  half. 
The  paste  essential  for  satisfactory  re- 
sults contains  the  following  ingredients: 
One  teaspoonful  of  flour;  two  ounces  of 
water;  and  three  grains  of  bichromate  of 
potash.  The  potash  should  be  finely 
pulverized,  and  the  ingredients  must  be 
thoroughly  stirred  before  placing  them 
over  a  flame.  The  mixture  is  brought  to 
the  boiling  point  in  a  suitable  vessel.  It 
is  kept  in  the  dark  when  not  in  use.  The 
glass  disk  on  which  is  pasted  the  paper 
circles,  is  placed  in  the  sun  for  a  few 
hours.  This  treatment  insures  the  best 
result  as  the  sun's  rays  set  up  a  chemical 
action  in  the  bichromate,  rendering  it 
insoluble,  so  that  it  cannot  readily  be 
detached  from  the  plate.  When  dry,  the 
wooden  cheeks  may  be  glued  to  the  paper 
circles.  First  add  a  few  grains  of  the  pot- 
ash to  the  glue  to  prevent  its  being  affected 
by  dampness.  A  little  care  will  secure 
excellent  results. — Herman  Neuhaus. 


Changing  the  Tone  of  an  Electric 
Bell  by  Sawing  It 

AVERY  good  method  of  changing 
the  tone  of  a  bell  is  to  saw  a  slot  A 
in  the  gong  B  with  a  hack  saw;  the  bell 
will  then  have  a  tone  similar  to  that  of  a 
cow  bell.  The  deeper  the  slot,  the  duller 
the  tone. 

Another  method  of  changing  the  sound 
of  a  bell,  is  by  placing  two  bells  close 
together  so  that  the  hammer  of  bell  C, 


Changing  the  tone  of  a  bell  by  sawing  a 
slot  in  the  gong  and  a  double  gong  ar- 
rangement,    thus    distinguishing  them 

on  its  forward  stroke,  strikes  the  gong  D. 
On  its  backward  stroke,  C  strikes  the  gong 
E  on  bell  F,  making  it  sound  like  a  tele- 
phone bell.  When  bell  F  is  rung,  the 
hammer  only  hits  its  own  gong,  giving 
the  ordinary  sound. 
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Electrical  Devices  and  How  They  Work 

IV. — Theory  and  Fundamental  Principle  of  the  Condenser 

A  condenser  consists  of  a  material  that  has 
the  property  of  holding  a  chargie  of  electricity 

By  Peter  J.  M.  Clute,  B.  E. 


IP  a  metal  plate  A  is  mounted  on  an  in- 
sulated stand  and  connected  with  an 
eloctroBcope,  as  in  Fig.  1,  and  if  an- 
other plate  B,  rimilariy  mounted,  \b  con- 
nected to  the  ground,  then,  when  an  elec- 
troatatic  charge  is  placed  oa  A,  it  will  be 


A  dl 


fflwtnrting  tht 


Ground- 
of  I 


obecivod  that  the  leaves  of  the  deetro- 

scope  collapse  as  B  is  brought  close  to  A 
and  diverge  farther  as  B  is  moved  away 
from  A.  This  merely  shows  that  the  po- 
tential ef  A 18  lessened  when  the  dlstanee 
between  the  plates  is  diminished,  in  spite 
of  the  fact  that  the  quantity  of  electricity 
on  A  has  remained  unchanged.  If  addi- 
tlond  charges  of  positive  sign  are  con- 
veyed to  A,  it  will  be  found  that  many 
times  the  original  amount  of  electricity 
may  be  placed  on  it  when  B  is  in  proxim- 
ity to  it,  before  the  body  regains  its  origi- 
iial  potentlsl. 

It  can  be  stated,  therefore,  that  the 
capacity  of  plate  A  for  retaining  electric- 
ity is  very  greatly  increased  by  bringing 
near  it  another  conductor  connected  to 
earth.  It  is  evident  from  this  statement 
that  the  capacity  of  a  body  is  measured 
by  the  amount  of  electricity  that  can  be 
pot  upon  it  in  order  to  rsise  its  potentiai 
to  a  certain  pdbit.  Under  these  cirenm- 
Stances  the  charge  on  plate  A  is  said 
to  be  bound  by  the  opposite  electricity  on 
plate  B. 

An  arraBgement  of  this  sort  consisting 
of  two  conductors  separated  by  a  non- 
conductor or  dielectric,  as  air,  mica,  rub- 
ber, or  paraffined  paper,  is  called  a  con- 


denser. When  the  conducting  points  are 
very  close  together  and  one  of  them  is 
grounded,  the  capacity  of  the  system  may 
be  thousands  of  times  as  much  as  that  of 
a  single  plate.  If  these  two  plates  are 
connected  to  the  two  terminals  of  a  bat- 
tery, or  other  source  of  electrical  energy, 
■s  shown  in  Fig.  2,  they  aequire  equal  and 
opposite  charges  of  electricity,  corre- 
spondii^  in  sign  to  the  terminals  to  which 
they  are  connected.  The  final  constant 
difference  in  potential  betwsMi  tfaa  two 
plates  is  that  of  the  two  temdnals;  or* 
what  is  the  same  thing,  each  plate  assumes 
the  potential  of  the  point  to  which  it  is 
connected.  If  the  leads  to  the  condenser 
are  of  negligible  resistance,  this  di£ferenoa 
is  produced  almost  instantaneously,  that 
is,  the  condenser  charges  in  a  negUgible 
time. 

The  flow  of  corrent  will  be  at  its  maxi- 
mum at  the  instant  the  E.  M.  P.  is  ap- 
plied, but  will  rapidly  fall  off,  so  that  in  a 
fraction  of  a  second,  the  current  will  prac- 
tically have  cessed  flowing,  and  the  eon- 
denser  will  be  efaarged.  This  eondftioa 
will  exist  as  long  as  the  condenser  is  con- 
nected to  the  battery,  or  other  electrical 
source.  The  condenser  acts  as  if  it  had 
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Two  amducton  separated  by  a  noo-coo* 
dueler  witMa  a  circiiit  makes  •  1 


acquired  a  counter  E.  M.  F.  as  it  becomes 
charged,  thus  bringing  into  play  a  ten- 
dency to  retard  the  flow  of  current 
This  counter  effect  increases  as  the  con- 
denser is  charged,  until  it  becomes  equal 
and  opposite  to  the  E.  M.  F.  of  the  bat- 
tery.   If  the  battery  be  disconnected  and 
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the  terminals  of  the  condenser  connected 
together,  as  in  Fig.  3,  the  charge  will  flow 
out  and  will  result  in  a  current  of  short 
duration.  This  current  is  at  its  maximum 
when  the  terminals  are  first  connected, 
but  it  soon  dies  down  to  zero  value. 

When  a  condenser  is  charged,  the  po- 
tential difference  at  the  terminals  does  not 
instantly  come  to  a  maximum  value;  in 
other  words,  a  certain  time  elapses  before 
the  condenser  reaches  full  charge.  This 
apparent  absorption  is  due  to  an  action  on 
the  dielectric  surface.  At  discharge,  a 
certain  time  also  passes  before  the  pre- 
vious charge  is  entirely  removed;  some  of 
the  charge  has  been  absorbed  into  the  die- 
lectric, which  charge  is  called  residual.  A 
condenser  exhibiting  this  quality  pos- 
sesses residual  absorption.  Hence,  the 
actual  capacity  of  a  given  condenser  is 
not  definite,  depending  as  it  does  upon  the 


Condenser 


fig  3 

With  the  battery  removed  and  the  circuit 
made  complete  the  charge  soon  flows  out 

amount  of  residual  absorption  and  leakage. 

Condensers  may  be  connected  in  par- 
allel, as  in  Fig.  4,  or  in  series,  as  shown  in 
Fig.  5.  The  combined  capacity  of  two 
condensers  in  parallel  is  equal  to  their 
sum.  If  C|  and  are  the  capacities  of 
the  two  condensers  illustrated  diagram- 
matically  in  Fig.  4,  their  combined  capa- 
city will  equal  Ci  -j-  C2.  This  is  true  for 
any  number  of  condensers  connected  in 
parallel;  hence,  if  a  number  of  condensers 
are  connected  in  parallel,  their  combined 
capacity  is  equal  to  the  sum  of  all  the 
capacities. 

The  combined  capacity  of  two  con- 
densers in  series  is  equal  to  unity  divided 
by  the  sum  of  the  reciprocals  of  the  two 
capacities;  or,  referring  to  Fig.  5: 
1  C,  C2 

1  1  C,  -H  C2 

+   

This  rule  applies  to  any  number  of  con- 
densers in  series. 


Condensers  are  made  by  taking  a  large 
number  of  tinfoil  sheets  and  separating 
them  by  alternate  sheets  of  paraffined 
paper,  mica,  or  other  insulating  materiaL 
The  whole  mass  is  pressed  tightly  to- 


rig  4 

With  condensers  connected  in  parallel  their 
combined  capacity  is  equal  to  their  sum 

gether,  one  set  of  sheets  being  connected 
with  one  terminal  and  the  alternate  set 
with  the  other,  as  illustrated  in  Fig.  6. 
It  should  especially  be  noted  that  no 
electrical  connection  exists  between  the 
sets  of  plates  connected  to  the  two  terrnin- 
als,  since  it  is  this  property  of  inductivity 
of  the  dielectric  that  enables  the  con- 
denser to  store  up  such  an  enormous 
charge  of  electrical  energy. 

The  quantity  of  electricity  held  by  the 
condenser  may  be  made  greater  by  in- 
creasing the  chargfing  E.  M.  F.  and  is 
directly  proportional  to  this  E.  M.  F. 
In  addition,  it  is  found  that  for  a  given 
voltage,  the  quantity  of  electricity  which 
the  plates  will  acquire  depends  upon  their 
size,  their  separation,  and  the  dielectric  or 
insulation  between  them.  The  quantity 
of  electricity  held  by  either  plate  of  a 
charged  condenser,  represented  by  Q, 
may  be  written  equal  to  the  product  £7C» 


0T> 


C. 


Also  if  the  condensers  are  connected  in 
series  their  combined  value  equals  their  sum 

where  E  is  the  charging  E.  M.  F.  and  C  is 
a  constant  factor  which  takes  into  account 
the  construction  of  the  condenser.  This 
factor  C  is  known  as  the  capacity  of  the 
condenser. 

Thus,  we  may  write,  C  =  Q/E,  or  the 
capacity  of  a  condenser  is  the  quantity  of 


r 


electricity  it  has  on  either  plate,  divided 
by  the  potential  difference  between  the 
plates.  A  condenser  would*  therefore, 
have  a  capacity  of  unity  in  the  practical 
aystem  of  units  if  it  would  hold  a  quantity 
of  one  coulomb, 
(the  quantity  of 
riectricity  trans- 
ferred when  a  cur- 
rent of  one  am- 
pere flows  steadily 
for  one  second), 
al  a  difference  of 
potential  of  one 
volt.  Such  a  ca- 
pacity is  called  a 
farad.  TUs  unit 
represents,  how- 
ever, an  enormous  capacity  as  compared 
to  those  met  with  in  practice,  so  that 
it  it  usual  to  express  capacities  in  micro- 
farads, (m.f.)-  Thus,  one  m.f.  =  0.000001 
farad  =  farad  -i-  10*  s=  farad  x  10  *. 
But,  whenever  the  general  equation  is 
ussd.  the  capacity  must  always  be  re- 
duesd  to  farads. 
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Now  We  Reach  the  PhiHpptoea 
Directly  by  WIrelees 
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A  oumber  of  plates 
up  into  sets 


Securing  Wood  or  Metal  Molding  to 

Plaster  Walls 

THE  electrician  will  find,  when  putting 
up  wood  or  metal  molding,  that  by 
drilling  two  holes,  i4, 1  in.  apart,  instead  of 
<me  hole,  every  3  ft.,  that  not  only  will 
time  be  saved  but  the  molding  will  be 
more  secure.  The  reason  for  this  is  that 
if  the  hole  B  was  used  and  the  screw  went 
through  the  plaster  between  the  laths,  it 


'  Plaster 


THE  last  link  in  a  long  chain  of  wire- 
lees  stations,  reaching  from  Ariing- 
ton,  near  Washington,  to  thp  Philippine 
Islands,  was  recently  forged.  Cavite,  this 
latest  station,  situated  near  llanila,  has 
been  building  for  some  time. '  At  its 
opening  Admiral  Knight,  commander  of 
the  Asiatic  fleet,  sent  a  message  of  greeting 
to  Secretary  Daniels.  In  his  reply 
the  Secretary  commented  upon  the  eass 
with  which  our  warships  in  Asiatic  waters 
can  now  be  reached.  The  chain  of  sta- 
tions consists  of  Arlington,  Darien,  San 
Diego,  Peart  Harbor,  and  Cavite. 


A  Small  Storage  Battery  Made  With 

a  Sponge 

A STORAGE  battery  can  be  made 
from  two  lead  platee  aad  an  old 

sponge,  that  will  give  good  service  for 
lighting  a  small  lamp  or  running  small 
motors. 

The  battery  is 
made  with  a  one- 
pint  glass  fruit  jar. 

A,  two  lead  plates 

B,  H  in.  in  diame- 
ter and  as  long  as 
the  jar,  are  bent  to 
set  opposite  each 
other,  each  cover- 
ing one-fourth  the 
inside  circumference 
of  jar.  A  large 
coarse  sponge  C  ia 
obtained  which 
must  be  thoroughly 
cleaned  and  dried. 
Then  obtain  a  piece 
of  lead,  and  with  a 
enough  filings  to  fill 
sponge 


A  16  c.  p.  lamp  must 
be  used  while  charging 


r  C 

Two  holes  drillcJ  close  together  into  the 
molding  hastens  the  work  in  puttiny  it  up 

would  be  a  simple  matter  to  put  a  screw 

in  hole  C  and  to  strike  a  lathe  into  whkh  will  give  2  volte  and  14 
the  serew  eould  easily  be  fastened.  William  Harribb. 


coarse  file  cut  off 

every  pore  in  the 
When  this  is  done,  sprinkle  the 
filings  on  the  sponge  which  is  in  the  jar 
between  the  plates.  Be  careful  te  Iceep 
the  filings  from  falling  out  of  the  pores. 
The  sponge  must  fit  tightly  against  the 
walls  of  the  jar  to  hold  the  filings  in. 
Next  fill  the  jar  with  one  part  sulphuric 
acid  to  seven  parts  of  distilled  water. 

If  this  battery  is  charged  in  series  with 
a  16  C.  P.  lamp  on  110  volt  D.  C.  line  it 
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How  the  Zeppelin  Raiders  Are  Guided 

by  Radio  Signals 

An  ingenious  system  not  unlike  that  of  the  flashing 
light  which  guides  mariners  along  the  rocky  coasts 


A ZEPPELIN  which  is  sent  from  Ger- 
many to  England  on  a  bomb-drop- 
ping expedition  must  travel  by  the 
shortest  route.  Only  a  limited  amount 
of  fuel  is  carried  in  order  that  the  load  of 
bombs  may  be  as  great  as  possible.  But 
how  does  the  captain  of  the  ship  deter- 
mine that  route?  In  time  of  war  cities 
are  darkened  and  9II  guiding  lights  are 
^xtinguished.  The  stars  may  help  him. 
The  trouble  is  that  he  travels  so  fast  that 
he  would  have  to  read  them  at  least  ten 
times  as  often  as  would  be  necessary  on 
board  a  ship  at  sea.  Again,  the  sky  may 
be  overcast  with  no  stars  visible  at  all, 
although  a  war  Zeppelin  capable  of  flying 
four  miles  high  could  escape  by  rising 
above  the  clouds. 

This  is  very  plausible  to  the  lay  mind, 
but  perhaps  too  far  from  the  real  facts. 
Actually  the  darkening  of  cities  has  never 
prevented  finding  the  route.  Rather  in- 
visibility of  the  gfround  due  to  "thick"  air 
or  actual  fog,  has.    Even  then  a  fairly 


true  course  might  be  steered  by  "dead 
reckoning";  i.  e.,  by  computing  distance 
and  direction  from  log  and  compass,  and 
then  tracing  the  results  on  the  map. 
But  the  unknown  and  variable  ^\ind-drift 
prevents  this.  Measuring  the  earth's 
magnetism  would  prevent  getting  far 
astray,  but  the  needed  apparatus  would  be 
heavy,  measurements  must  be  very 
numerous,  and  each  measurement  means 
extremely  difficult  and  accurate  work- 
Radio  communication  was  soon  found 
to  ofiFer  by  far  the  most  convenient  solu- 
tion of  the  problem.  The  L-49,  which 
recently  fell  into  the  hands  of  the  French 
absolutely  intact,  had  a  marvelously  com- 
plete radio  equipment.  Even  before  the 
war,  a  passenger  Zeppelin,  the  Viktoria- 
Luise,  kept  in  continuous  communication 
with  the  Island  of  Nordeney  in  the  North 
Sea  while  scouting  near  Strassburg  on  the 
upper  Rhine.  That  was  in  1912.  Since 
then  the  range  of  a  Zeppelin's  radio  ap- 
paratus has  been  trebled. 


A  Telefunken-compass  sending  station.  Factory  chimneys  frequently  serve  as  aerial  sup- 
ports, as  in  this  case.    Germany  thus  effects  a  saving  of  metals  valuable  for  other  war  needs 
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On  page  451  and  following  of  the  March  flashed  out  at  each  connection.  In  this 
1916  number,  Popular  Science  took  up  way  all  points  of  the  compass  are  reached 
and  discussed  at  considerable  length  two    every  half-minute. 


Non- directional 
antennae 


Mechonical''  Cable  connectinq all  directional 
switch       antennae  to  switch  I  nq  machine 

Section  of  Telefunken-cotnpass  sending  station.  Six- 
teen such  sets  form  the  aerial  shown  on  page  632 


radio  directional  systems,  the  Belli ni-Tosi 
and  the  Telefunken,  by  which  ships  at  sea 
could  find  their  way  along  coasts  and  into 
harbors  in  spite  vVire  connectinq  non-diredion 
of  fog  or  blind-  al  antennae  to  switching 
ing  storms.  It  machine 
is  this  appara- 
tus which  has 
evidently  been 
adapted  exten- 
sively to  war 
Zeppelins. 

In  wireless, 
parallel  anten- 
nae give  the 
strongest  sig- 
nals; those  at  right  angles,  the  weakest. 
It  is  this  principle  which  makes  all  radio 
direction-finding  possible. 

In  the  Bellini-Tosi  system  the  moving 
station  sends  signals  to  a  fixed  station,  and 
the  fixed  station,  by  special  apparatus,  de- 
termines the  direction  of  the  sender  and 
thereupon  transmits  the  information  to 
the  sender  by  radio.  Under  the  Tele- 
funken plan,  the  moving  station  deter- 
mines its  own  position,  powerful  signals 
having  been  sent  out  from  fixed  stations 
along  shore.  This  seems  to  be  the  better 
arrangement,  as  it  is  more  practicable  to 
have  powerful  stations  on  shore  than 
aboard  an  airship.  The  signals  can 
radiate  out  over  longer  distances,  the 
sending  station  can  be  entirely  automatic, 
and  on  board  the  airship  the  con^mander 
need  only  listen  for  loudest  signals  (or 
weakest,  whichever  he  prefers),  hold  a  one- 
handed  stop-watch — hereafter  dt'scribed 
— in  his  hand,  and  he  gets  his  direction 
almost  at  once.  No  doubt  the  many 
war  Zeppelins  which  have  ventured 
out  over  England  have  used  this  system. 
Details  of  the  whole  plan  are  interesting. 

The  powerful  sending  stations  in  Ger- 
many have  thirty-two  very  long,  slanting 
antennae  radiating  from  a  tall  central 
mast.  These  antennae  are  the  exact 
equivalents  of  the  rays  to  be  found  on 
every  ship's  compass,  and,  like  them, 
represent  the  thirty-two  fixed  points  of 
the  compass.  A  mechanically  operated 
switch  connects  with  opposite  pairs  of 
these  separate  aerials  once  every  thirty 
>nds.    A  single   telegraphic   dot  is 


Any  German  aircraft,  whether  it  is  a 
Zeppelin  or  a  small  reconnaissance  bi- 
plane, is  able  to  pick  up  these  dots,  and  by 

this  means  it 
can  determine 
its  direction 
rel at  i  ve  to 
the  sending 
station.  No 
other  addition 
to  its  regular 
receiving  appa- 
ratus  is  re- 
quired. How- 
e  V  e  r  a 
calibrated 


pocket  stop  watch  must  be  referred  to. 
By  "calibrated"  we  mean  that  the  hand  of 
the  watch  runs  like  the  previously  de- 
scribed switch,  and  that  it  makes  a 
complete  revolution  around  the  dial  in 
thirty  seconds.  The  dial  is,  of  course, 
marked  like  that  of  a  navigator's  com- 
pass with  the  usual  thirty-two  points 
instead  of  with  ordinary  minutes  and 
seconds. 


The  plane  deter  mi  r\ed 


At  left  is  the 
one- handed 
watch  comman- 
der on  Zeppelin 
carries.  Four 
sample  positions 
shown.  "Strong- 
est signal  "points 
to  home  station 


Weakest 

5topvyatcK  dia 


,\Har\d 

5tror\qe5+ 
signal 


Rotating 
switch  at  the 
sending  sta- 
tion. It  and 
watch-h  and 
lineuptoSndi- 
cate  position 


Weakest 

sijr\al 


\ 

strongest 
signal 


\ 


Avj+omafic  switch 


Since  commander's  watch-hand  and  the  send* 
ing  switch  rotate  in  unison,  loudest  signal 
determines  plane  in  which  sender  is  located 

Apparently  the  Zeppelins  using  the 
Telefunken-compass  are  equipped  with 
ordinary  non-directional  aerials  for  re- 
ceiving the  signals. 


.  J  ^u.,  .y  Google 
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In  actual  operatioii  the  aending  atatioa  tiia  cUmda  beneath  eomea  that  dear  radio 

mechanically  rotates  its  switch  and  sends  call  indicating  liiat  in  thk  directkm  at 

its  dots  as  continuously  as  a  lighthouse  least  lies  a  home  station.    The  beacon  ia 

with  a  rotating  lantern  flashes  out  beams  welcome.    All  the  Zeppelin  commander 

of  light.  But  there  Is  a  short  atop  before  needs  to  do  now  ia  to  tune  a  bit  differently 

each  new  rotation,  which  commences  with  and  go  through  the  same  performance 

the  first  dot  flashed  by  the  north-pointing  with  another  automatic  station.    In  a 

minute  or  two  he  has  read  on  hia 


Intersecting  lines  from  lending  •tattoos  tell 
a  ZeppeKn  comnumder  Ms  position  aocuratidy 

antenna.  During  this  short  stop  an- 
other but  different  signal  is  sent — a  non- 
directional  signal  which  is  flashed  over 
all  the  antennae  and  which  is  heard 
clearly  and  loudly  in  any  direction.  This 
signal  identifies  a  station  by  giving  its 
name  or  its  number  and  supplies  the  in- 
formation that  in  another  moment  an- 
other cycle  of  dots  will  be  sent  out 
toward  east,  south,  and  west,  commencing 
at  the  north.  The  aircraft  oommander 
theraipon  seta  the  hand  of  his  stop  watch 
to  the  north.  He  may  press  the  starting 
button  as  soon  as  he  hears  the  first  dot, 
and  the  stopping  button  as  soon  aa  he 
hears  the  weakest  dot,  or  he  may  press  the 
button  at  the  strongest  dot.  In  actual 
practice,  he  pushes  the  button  at  the  dot 
immediately  following  the  weakest  (or 
strongest  signal.  The  difference  in  loud- 
ness is  considerable  from  dot  to  dot. 
Indeed,  the  loudness  progresses  or  de- 
creases around  the  circle  ni  the  compass, 
depending  upon  the  direction  in  which  one 
reads. 

Imagine  what  a  sensation  it  must  be  to 
be  up  in  a  Zeppelin  high  over  an  impene- 
trable cloud  bank,  the  sicy  overhead 
obscured  by  the  bulk  of  the  gas  bag,  and 
for  these  reasons  all  the  landmarks  by 
which  a  man  ordinarily  locates  himself 
obscured.  Yet  from  somewhere  beyond 


stop  watch  dial  his  direction  relit- 
tive  to  two  different  statians 
whose  identity  he  knows.  Drawing 
lines  in  these  two  directions  from 
the  locations  of  these  stations  on 
his  map,  he  sees  his  own  locatioB 
plainly  marked  on  the  same  map  at 
the  point  where  both  lines  intersect. 
More  he  could  hardly  demand. 
But  he  may  repeat  the  proeednve 
many  times  in  order  to  dMdc  vp 
his  location  as  frequently  as  the 
rapid  progress  of  his  craft  demand.s. 

In  peace  time  the  range  was  in- 
tentionally cut  down  to  fifty  mflea 
in  order  to  prevent  interference 
with  regnilar  wireless  traffic.  But 
in  war,  especially  during  a  raid,  a  vastly 
greater  amount  of  current  may  paaa 
through  the  switches  and  the  a&temiae 
may  be  worked  to  full  capacity. 

Although  the  Zeppelin's  long  ranee 
Tdefunken  compass  uaea  the  same  ihrn^ 
retical  principles  as  the  Bdlini-Toei 
method;  that  is,  that  parallel  aerials 
result  in  loudest  signals,  the  Bellini-Tosi 
method  is  apparently  ill-adapted  to  Zep- 
pelins. The  TdefutUcen  plan  seems  prob- 
ably the  one  universally  used. 


Fishing  £iectnc  Wires  Througli  Tubes 

in  Fixtures 

WHEN  fishing  wires  through  a  fix- 
ture, which  has  a  sharp  angle,  a 
piece  of  chain  A  from  a  pull  chain  socket 

can  be  used  to  good 
advantage.  If  a 
wire  is  used  it  may 
get  caught  at  point 
B,  while  the  flex- 
ible chain  readily 
passes  around  this 
bend.  A  strong 
cord  can  then  be 
attached  to  the 
wire  which  is  easily 
drawn  through  the 
fixtuve,- 


Wireless  Work  in  Wartime 

IX.— The  Primary  Oscillation  Circuits 
of  the    Spark-gap  Transmitter 

By  John  V.  L.  Uogan 


THE  March  article  of  this  series 
discussed  the  power-supply  circuits 
of  the  spark-type  radio  transmitter, 
showing  how  alternating  current  energy 
was  supplied  to  the  power  transformer 
and  coQ verted  to  a  higher  voltage 
svitable  for  eharging  the  primary 
condenser.  The  illustration 
Fig.  34  is  reproduced  this  month 
so  that  the  details  of  this  assembly 


mary  circuit  consists  of  the  condenser  C, 
the  spark-gap  G,  and  the  primary  coil  Li 
of  the  oseillation  transformer  or  inductive 
coupler.  The  radio  frequency  secondary 
is  formed  of  the  antenna  .4,  the  antenna 
loading  coil  L3,  the  secondary  L2.  of 
the  inductive  coupler,  and  the  ground 
connection  E, 

The  Voltage  Applied  to  the 
Condenser 

Considering  Fig.  34  for  a  momentp  it 
should  be  evident  that  if  an  alternating 
current  of  500  cycles  (complete  reversals) 
per  second  is  developed  by  the  generator, 
corresponding  voltages  will  be  applied  to 
the  plates  of  the  condenser  C.  At  inter- 
vals of  1/1000  second  this  condenser  will 
be  charged  in  alternate  directions,  first 
with  the  upper  plate  positive  and  tiie 
lower  negative,  then  with  the  upper 
plate  negative  and  the  lower  positive. 
If  the  wires  X  and  Y  are  left  open 
or  disconnected,  the  condenses  charges 
will  merely  flow  back  through  the 
secondary  winding  S  as  the  potential 
changes  at  each  half  cycle.  The  il- 
lustration Fig.  35  should  make  this 
spark-gap  and  the  primary  oscillation    ^tion  even  more  clear,  sinc^^ 

which  is  composed  i^tiie  gap  Cf,    Potential  ol  tiie  upper  plate  of  the  con- 
the  condenser  C  and  the  primary  L|  of 


Fia'32:  The  coupled  two-circuit  transTTiittcr 
overcomes  difficulties  from  the  plain  antenna 

of  apparatus  may  be  held  clearly  in  mind, 
and  Fig.  32  is  also  shown  again  since  it 
gives  the  normal  connections  from  the 
primary  condensOT  C  to  the  spark-gap  <S 

and  the  several  tuning  coils.  This  in- 
stalment will  take  up  the  behavior  of  the 


ana  tne  primary  l»i  01 
truudormer  or  inductive  UUmn 


the  oscillation 
coupler. 

In  the  first  place,  it  must  be  understood 
that  the  transmitter  leaUy  has  two  pri- 
mary circuits  and  two  secondary  circuits, 
just  as  it  has  two  transformers.  With 
reference  to  the  low  or  audio  frequency 
power-supply,  (which  is  usually  of  from 
60  to  500  cycles  per  second  frequency), 
the  primary  circuit  comprises  the  genera- 


n 


Fig.  34:  In  addition  to  the  generator  itself 
die  circuits  of  the  transmitter  are  shown 


tor  armature,  the  key  and  the  primary  of  denser  (with  respect  to  the  lower  plate) 

tile  power  tranrformer.   The  audio  fre-  at  the  various  instants  in  a  full  cycle 

quency  secondary  circuit  involves  the  1  500  second.      The  wavy  line  repre- 

power  transformer  secondary  S,  and  the  sents  the  passage  of  lime  by  its  progress 

condenser,  C.    In  regard  to  the  radio  toward  the  right  (thousandths  of  one 

ftequency  osdnations  which  are  produced  second  are  marked  oiT  along  the  hori- 

the  eondenser  (and  which  in  turn  pro-  zontal  line  or  axis  of  time)  and  the  poten- 

doee  the  wiralsss  wavea^,  the  other  pri-  tial  of  the  condenser  by  its  vertical  height 
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at  any  point  corresponding  to  any  par- 
ticular instant.  The  vertical  or  voltage 
axis  on  the  left  is  marked  off  to  show 
positive  voltages  above  the  central  or  zero 
point,  and  negative  voltages  below.  If 
we  follow  along  the  curve  we  find  that  at 
the  beginning,  at  1/1000  of  a  second,  at 

Volts 


Fig.  35:  Graphical  representaKC  of  the 
five  hundred  cycle  secondary  voltaee 

2/1000  second,  at  3/1000  second  (and 
consequently  at  each  one-thousandth 
second  or  at  the  end  of  each  half  cycle) 
the  voltage  of  the  condenser  is  zero.  This 
is  shown  by  the  fact  that  the  wavy  line 
crosses  the  zero  line  at  the  point  cor- 
responding to  each  of  these  instants,  and 
means  that  for  the  moment  the  condenser 
has  no  charge.  If  we  look  for  the  points 
of  maximum  voltage,  we  find  that  at  half 
a  thousandth  of  one  second  the  condenser 
is  charged  to  10,000  volts  positive,  at  one 
and  one-half  thousandths  to  10,000  volts 
negative,  at  two  and  one-half  thou- 
sandths to  10,000  volts  positive  again  and 
80  on  continuously.  In  the  same  way  we 
find  that,  starting  from  zero  time  and 
zero  voltage  (at  the  extreme  left  of  the 
diagram)  the  voltage  gradually  rises  in 
the  positive  direction,  reaching  about 
7000  volts  in  one  quarter  of  a  thousandth 
of  one  second,  passing  through  the  high 
point  just  mentioned,  and  then  falls  to 
zero  and  begins  a  similar  operation  in  the 
reversed  direction. 

The  Charge  in  the  Condenser 

The  condition  just  examined  is  based 
upon  the  assumption  that  nothing  is  con- 
nected to  the  wires  X  and  Y.  When  the 
condenser  is  charged  either  positively  or 
negatively,  a  certain  definite  amount  of 
electrical  energy  is  stored  in  it  for  the 
time  being.  This  energy  may  be  allowed 
to  flow  back  into  the  secondary  coil  S, 
as  has  just  been  shown,  or  it  may  be  with- 


drawn from  the  condenser  for  some  more 
useful  purpose.  The  amount  of  electrical 
energy  thus  stored  may  have  large  values 
for  a  time;  the  quantity  depends  entirely 
upon  the  capacity  of  the  condenser  (its 
storing  ability)  and  the  voltage  to  which 
it  is  charged.  Obviously,  to  take  the 
energy  out  usefully  one  must  have  some 
method  of  catching  the  condenser  when 
it  is  charged;  to  get  the  most  energy  from 
each  half  cycle,  the  charge  must  be  with- 
drawn at  the  instant  of  maximum  voltsge. 
This  requires  some  automatic  device 
which  works  regularly  and  quickly,  since 
the  highest  voltage  occurs  only  each  one- 
thousandth  of  a  second  and  lasts  for  only 
a  few  ten-thousandths  of  one  second. 

How  the  Condenser  Discharges  Through 
the  Spark-Gap 

Let  us  suppose  that  the  condenser  is 
shunted  by  the  circuit  of  Fig.  32,  which 
shows  the  spark-gap  S  connected  across 
it  through  the  primary  Li.  If  the  spark- 
gap  consists  of  two  electrodes  which  are 
separated  widely,  there  will  be  no  new 
effect;  if,  on  the  other  hand,  the  spark- 
gap  points  are  brought  within  about  14  in. 
of  each  other,  the  potential  of  10,000  volts 
will  be  sufficient  to  break  across  the  air 
space.  This  will  cause  an  entirely  new 
and  useful  sequence  of  events,  as  may  be 
seen  from  the  following:  If  the  gap 
electrodes  are  separated  to  exactly  the 
distance  which  permits  a  spark  to  pass 
when  a  voltage  of  9,500  is  applied  across 
them,  it  is  evident  that  it  will  not  be 
possible  to  charge  the  condenser  to  lO.OOO 
volts  pressure.  This  is  because  when  the 
voltage  has  risen  to  the  breakdown  point 
of  9,500  volts,  the  energy  in  the  condenser 
will  discharge  across  the  gap  in  the  form 
of  an  electric  spark.  The  illustration 
Fig.  36  will  serve  to  give  a  rough  idea  of 
how  the  condenser  potential  is  affected: 
following  the  voltage  line  from  zero  at 
the  left,  it  is  seen  that  when  the  potential 
of  9,500  is  reached  there  is  a  sudden  drop 
through  zero  voltage  and  on  farther  down 
to  about  8,000  volts  negative.  This  hap- 
pens because  all  the  stored  electrical 
energy  rushes  across  the  spark-gap  S 
through  the  inductance  (primary  coil)  Li 
shown  in  Fig.  32.  The  discharge  does 
not  stop  at  zero  voltage,  but  continues 
farther  in  the  same  direction  because  of 
the  magnetic  effect  of  the  primary  coil 
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Lgl  when  it  has  built  up  to  a  fairly  high 
volbage  negatively,  the  current  in  the 
eoil  and  gap  circuit  reverses  and  an  in- 
verse discharge  begins  in  the  opposite 
direction.    This  also  continues  beyond 
the  xero  voltage  point,  and  results  in  a 
Roative  charge  of  the  eondenaer.  Here 
the  condenaor  begins  a  third  discharge, 
this  time  in  the  same  direction  as  at  first. 
Thus  a  rapidly  reversing  ciurent  is  set 
up  in  the  eondenaer,  cdl  and  spark-gap 
cifffuit,  tiie  successive  swings  of  current 
from  one  side  to  the  other  becoming 
smaller  and  smaller  until  the  energy  is  all 
iiaed  up  or  ^thdimwn,  or  until  the  spark- 
Cap  regains  its  nonnal  non-condueting 
condition  and  fRevents  further  paasage  of 
a  spark. 

Detailed  Study  of  Condenser 
Voltage 

If  we  examine  Fig.  36  a  little  more 
closely  we  may  see  just  what  happens 
throughout  a  full  cycle  of  applied  alter- 
nating enrrent  (au^o  frequency)  power. 
Beginning  at  zero,  the  condenser  voltage 
builds  up  to  about  9,500  in  a  little  less 
than  one-half  a  thousandth  of  one  second 
and  then,  at  the  point  A  on  the  curve, 
the  high  electrical  pressure  makes  the 
spark-gap  conductive  and  the  oscillatory 
discharge  begins.  This  discharge  con- 
sists  of  a  number  of  rapid  or  radio  fre- 
qnency  alternations  of  potential  (with 
corresponding  radio  frequency  alternating 
currents'),  and  lasts  for  about  one-quarter 
of  a  thousandth  of  one  second  before  the 
energy  is  used  up  and  the  spark-gap  again 
becomes  non-conductive.  This  occurs 
at  the  point  B  of  the  curve.  With  the 
^park-gap  open  (no  spark  passing)  the 
condenser  begins  to  assume  its  normal 
voltage  from  the  audio  frequency  alter- 
nating power  applied  to  it,  and  rises  to, 
say,  5,000  volts  at  the  point  C.  This 
pressure  is  not  enough  to  break  down  the 
spsrk-gap,  and  consequently  the  conden- 
ser potential  follows  the  impressed  po- 
tential of  the  power  transformer  second- 
ary, passing  through  zero  at  D  (the  end  of 
the  first  half  eyde  olt  power)  and  then 
beginning  to  charge  negatively  or  in  the 
reversed  direction.  At  E  the  condenser 
potential  has  reached  9,500  volts  negative 
(le.,  with  the  lower  plate  positively 
charged)  and  the  spark-gap  again  becomes 
eoDchietive  and  ailowa  the  discharge  to 


pass  through  the  primary  oscillation  cir- 
cuit composed  of  the  condenser,  the 
primary  eoO  Li  and  the  spark-gap.  As 
before,  radio  frequency  oscillations  con- 
tinue for  about  quarter  of  a  thousandth 
of  a  second  (to  the  point  on  the  curve 
marked      and  then  the  gap  becomes 


volts 


Fig.  36:  How  the  radio  frequency  oscilla- 
tiou  are  praduoed  fay  seoondaiy  diaduttue 

non-conductive.  The  normal  charging 
of  the  condenser  follows  through  the  high 
point  H  and  the  zero  point  /,  at  the  end 
of  the  second  half  cycle  or  the  first  com- 
plete cycle  of  applied  power.  Thereafter 
the  same  series  of  operations  is  repeated, 
and  sparks  representing  a  group  of  dwin- 
dling radio  frequency  oscillations  pass  in 
the  middle  of  each  half  cycle.  Thus,  if 
the  applied  power  has  a  frequency  of  600 
r\  cles  per  second  there  wffl  normally  be 
produced  1 ,000  sparks  or  groups  of  oscilla- 
tions per  second. 

Mechanical  System  tot  the  Convertioii 
of  Frequency 

We  have  evidently  been  considering 
an  arrangement  of  apparatus  which  will 
convert,  by  way  of  the  condenser  dis- 
charge, audio  frequency  alternating  cur- 
rent power  into  the  radio  frequency  oscil- 
lations which  are  necessary  for  wireless 
signaling.  The  action  may  perhaps  be 
more  vividly  appreciated  if  we  consider  a 
similar  meehanical  system  for  increasing 
frequency.  Let  us  imagine  a  stiff  spiral 
spring  .S'  having  a  wt^i^ht  W  hanging  upon 
it,  and  supported  from  a  heavy  beam  B 
as  shown  hi  Fig.  87.  If  a  thin  thread  / 
is  tied  to  a  hook  set  in  the  bottom  of  the 
weight,  we  may  slowly  pull  down  on  the 
spring  and  weight  system  until  the  tension 
on  the  spring  is  great  enough  to  break  the 
thread.  Then  the  weight  will  bob  up- 
ward rapidly,  and  its  inertia  will  carry  it 
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somewhat  beyond  the  point  of  rest  and 
eomprew  the  spring.  TherMftor  tlw 
wdght  wQl  immediAtdy  start  downward: 
and  it  will  continue  to  oscillate  up  and 
down  in  shorter  and  shorter  strokes  until 
tlie  energ>  stored  in  the  weight  and  spring 
ayatem  has  been  uaed  up.  This  cor- 
reaponda  in  many  ways  to  the  circuit 


Fig.  37:  Mechanical  oscillating  system 
Fig.  38:   Practical    air-blast  spark-gap 

shown;  pulling  against  the  spring  until 
the  thread  breaks  is  comparable  to  charg- 
ing the  condenser  until  the  apark-gap 

breaks  down,  and  the  rapid  up-and-down 
oscillations  of  the  weight  and  spring  are 
much  like  the  rapid  electrical  oscillations 
in  the  condenser  and  coil  circuit.  The 
spring  is  analogous  to  the  condenser  C 
and  the  weight  to  the  inductance  coil  L,; 
it  is  the  stress  of  the  spring  (and  in  the 
condenser)  which  trips  oil  or  breaks  down 
the  reatraiidng  clement  (thread  or  apark- 
gap),  and  it  is  the  energy  stored  in  the 
weight  (and  in  the  inductance  coil)  which 
carries  the  oscillations  beyond  dead  center 
on  each  awing  and  ao  Inepe  the  ayatem 
vibrating. 

Controlling  the  Oscillation  Frequency 

The  two  systems  are  alike  as  to  another 
important  point,  viz.,  the  frequency  of 
the  oscillations.  We  know  from  experi- 
ence that  the  greater  the  mass  of  the 
subpended  weight  and  the  greats  the 
flimsiness  of  the  spring,  the  more  slowly 
the  mechanical  vibrations  of  the  system. 
By  varying  either  or  both  of  these  we  can 
make  the  weight  bob  up  and  down  at 
almost  any  frequency  we  choose.  In  the 
same  way,  the  frequency  of  electrical 
oscillations  in  the  condenser  and  coil  cir- 
cuit ia  almoet  entirely  dependent  upon 
the  size  of  the  condeiuer  and  coil.  The 
larger  the  condeoaer  (the  greater  ita 


capacity)  and  the  larger  the  ooii  (the 
greater  ita  induetance),  the  aiower  the 

radio  frequency  oscillations  will  be.  Thus, 
by  altering  the  electrical  constants  of  the 
circuit  (e.g.,  the  capacity  and  inductance), 
we  can  make  the  oeefllation  frequency 
almoet  anything  we  deare.  Tliia  matter 
will  be  treated  in  greater  detail  later. 

The  next  point  which  should  be  con- 
sidered here  is  the  construction  of  a  spark- 
gmp  which  will  work  reguiariy  and  con- 
tinuously.  Commercial  radio  practice 
has  brought  out  a  great  many  types  of 
spark-gap,  but  years  of  experience  have 
ahown  that  eertain  propertiea  noat  be 
aeenred  if  satisfactory  operation  ia  to  be 
expected.  In  the  first  place,  the  gap  must 
always  break  down  at  some  definite  volt- 
age. It  ia  evident  from  Fig.  86  that  if 
the  potential  which  eetablished  conduc- 
tivity across  the  gap  varied,  the  oscilla- 
tions would  begin  at  different  points  in 
each  half-cycle  and  that  the  oscillation 
groups  would  not  occur  regularly.  If 
the  break-dou  n  potential  were  normally 
9,500  but  sometimes  became  8,000,  when 
the  lower  value  held  the  oscillations  would 
atart  off  too  soon  in  the  haif-eyde,  mnd 
the  full  discharge  of  the  condenser  would 
not  be  utilized.  If  it  ran  up  to  11,000 
volts,  no  spark  would  pass  at  all,  and  the. 
charge  for  that  partieidar  half -cycle 
would  be  practically  waated  in  ao  Car  aa 
the  production  of  a  group  of  radio  fre- 
quency oscillations  was  concerned.  Uni- 
formity of  sparking  potential  (topenda 
upon  keeping  the  gap  cool  more  than  on 
anything  else,  since  the  hotter  the  gap 
the  lower  the  potential  at  which  it  breaks 
down.  For  small  powers  the  necessary 
eoolmg  may  be  secured  by  making  tfcie 
spark-gap  terminals  large,  since  then  the 
heat  will  be  carried  away  rapidly  by  the 
mass  of  metal.  For  larger  powers  some 
form  of  artificial  cooling  ia  uaed. 

A  Successful  Cooled  Spark-Oap 

A  form  of  air-cooled  gap  which  haa 
been  found  satisfactory  for  many  pur- 
poeea,  b  ahown  in  Fig.  88,  and  which  ia 
largely  used  by  the  French.  It  consists 
merely  of  a  brass  or  copper  tube  forming 
one  electrode  and  placed  endwise  to  a 
flat  irfate  which  aeta  aa  the  other  terasiBaL 
A  bhwt  of  ilr  is  fed  through  the  tube  by 
way  of  a  rubber  hoee,  and  apraida  oat 
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CfVtf  tiM  tmUutB  of  tlie  plate.   The  spark 

paases  between  the  rounded  end  of  the 
brass  tube  and  the  flat  surface,  and  hot 
conducting  gases  formed  by  the  discharge 
ai«  Mown  away  by  the  current  of  air. 
By  UBiig  large  masses  of  metal  and  a 
strong  blower,  fairly  heavy  oscillating  cur- 
rents may  be  passed  across  the  gap  with- 
out overbeatiiic — espeeiany  if  a  low 
groap  frequency  Is  used  so  that  the  gap 
may  cool  off  somewhat  between  succes- 
sive sparks.  A  gap  of  this  sort  was  used 
in  the  Eiffel  Tower  station  which  sent 
signals  across  the  Atlantic  to  Arlington, 
Virginia,  in  the  international  longitude 
experiments  of  some  years  ago.  It  is 
even  more  successful  with  smaller  pow- 
ers^ and  represents,  perhaps,  the  best 
practice  in  the  soTcalled  stationary  open 
ipark-gaps. 

In  the  next  article,  the  construction 
and  aetioii  of  the  rotary  and  modem 
*'qaeiiehed"  gaps  will  be  described,  and 
thereafter  the  interactions  of  the  two 
oeeillating  circuits  and  the  production  of 
ndio  waves  wiD  be  disemsed. 

{To  be  continued) 


A  Simple  Compact  Short  Distance 

Wireless  Telephone 

VARIOUS  methods  have  been  devised 
by  which  one  can  talk  without  wires 
to  a  person  over  four  thousand  mUes,  but 
ft  la  not  generally  known  that  in  1882 
Prof.  Alexander  Graham  Bell  constructed 
an  apparatus  with  which  he  was  able  to 
trannnit  the  yoiee  several  miles  without 
metallic  conductors.  The  principle  in- 
volved was  that  of  magnetic  induction, 
which,  simply  explained,  is  a  field  of  force 
Ittdueed  by  passing  an  eleetrie  current 
through  a  coil  of  wire.  This  so-called 
"field  of  force"  is  again  detected  by  a 
similar  coil  placed  in  a  direct  line  with 
the  source.  The  limited  distance  that  the 
voice  could  be  transmitted,  due  to  me- 
chanical difficulties,  prohibited  such  an 
apparatus  from  being  of  commercial  value, 
but  for  experimental  purposes,  or  for  com- 
mmdcatinK  short  distances,  such  as  be- 
tween rooms  or  nearby  buildings,  it  is 
practical  and  it  is  sometliing  unusual  for 
the  amateur  to  build. 
The  aeeompanying  drawings  illustrate 


a  eompact  outfit  suitable  for  talking  to 

some  one  50  to  1 00  ft.  away. 

A  base-board  A,  somewhat  like  the 
one  shown,  should  be  screwed  to  the  wall 
at  a  ecmvenient  height  for  talking.  A 
common  eoat-hook  is  fastened  to  the  peak. 

Then  make  a  large  coil  of  insulated 
bell-wire  (about  3  or  4  ft.  in  diameter) 
using  about  350  ft.  of  wire.  Numl)er  20 
gage  is  a  good  size  for  all  practical  pur^ 
poses,  but  the  finer  the  wire  and  the 


One  of  the  two  apparatus  used  for  sending 
mcMSgcs  by  bome-OMde  wireless  telephone 


greater  number  of  turns  with  a  cor- 
responding increase  in  the  diameter  of  the 
coil,  the  greater  is  the  distance  one  can 
talk.  Leave  1  ft.  or  more  oi  the  ends  of 
wire  projectinc  and  wrap  the  entire  eoSi 
securely  with  tire-tape.  The  coil  is  then 
ready  to  hang  over  the  hook  on  A  and 
should  be  large  enough  to  hang  dear  of 
the  bottom  edge  of  A . 

A  two-way  knife  switch  B  of  the  style 
shown,  is  attached  to  the  base  of  A  and 
the  center  terminals  are  eonneeted  to  the 
ends  of  the  coil  C  and  D.  One  side  of  the 
switch  E  is  then  connected  to  a  pony  tele- 
phone receiver  which  can  be  hung  from 
a  convenient  ho(^  near  a  telephone 
transmitter  G,  This  transmitter  is  con- 
nected to  the  opposite  poles  of  the  switch 
H  as  shown;  a  dry-cell  /  cutting  in  one 
line.  The  battery  is  fastened  to  A  by 
means  of  a  pair  of  metal  straps. 

A  duplicate  apparatus  should  be  placed 
at  the  other  end  of  the  "line,"  in  a  posi- 
tion as  nearly  parallel  as  possible,  to  re- 
eeive  the  fuU  benefit  of  the  "field  of 
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force."  When  one  desires  to  talk  ver- 
tically; that  ia,  from  one  floor  nt  a  houae 
to  another;  lay  the  iBoQa  flat  on  a  table 
and  in  line  with  each  other. 

To  converse;  throw  the  switch  to  H 
and  can  tlM  other  party  by  tapping  on 
thotnaandtterdiaphragBi.  Lnmediately 
upon  speaking,  throw  the  switch  to  E  to 
receive  the  reply.  The  other  party  dupii- 
eatea  these  metioiiai.  When  through 
apeahiag,  leave  the  awiteh  al  B. 

Larger  coils  may  require  an  additional 
cdl  to  assist  in  lengthening  the  speaking 
distance. 


A  Kcyleaa  £lectric  Lock  for  Uae  on 
aPftaelDoor 

I HAVE  attached  a  secret  lock  to  the 
door  of  my  room  which  does  not  re- 
quire any  key  to  open  it.    The  lock  itself 


This  obedient  dectric  lode  opens  the 
door  when  you  koodc  in  the  right  place 

is  an  ordinary  dectric  lock,  but  it  ia  the 
way  that  the  contact  is  made  through  It 

in  opening  the  door  that  makes  my  scheme 
different  from  others.  A  vertical  wire  is 
suspended  the  full  length  of  the  panel  on 


the  inside  of  the  door.  Directly  opptMike 
the  ariddle  of  tfatt  wire  and  qato  danti 
it*  a  small  brass  plate  is  mounted.  One 
end  of  the  battery-and-lock  circuit  is  con- 
nected with  the  vertical  wire  and  the  other 
•nd  with  the  braaa  phrtOi  Wbenmr  t 
deare  to  enter  my  roooa^  I  aimply  kmmk 
on  the  outside  of  the  pand;  the  wire 
vibrates,  it  finally  touches  the  plate,  tlw 
eifouit  ia  doaailf.  and  the  lack  openB»'^ 
Thomas  W.  BmsoM. 


A  Simple  Method  of  Silvering  Brait 
and  Ck>pper  Articles 

IF  you  desire  to  coat  the  surface  of  braa 
or  copper  articles,  the  following  methoi 
ia  very  simple  and  the  results  are  eiceed- 
ingly  satiaf actory. 

Procure  some  scrap  silver  from  a  local 
jeweler  and  dissolve  it  in  strong  nitric 
add,  diluted  with  about  half  its  bulk  of 
water.  Be  mire  ahraya  to  pour  the  aM 
atowly  into  the  water  and  not  vice-versa, 
or  it  will  fly  up  into  your  face.  Stir  the 
mixture  with  a  glass  rod  while  mixing  it. 
When  mixed  pour  it  into  a  glaaa  bottle  or 
a  porcelain  saucer.  If  the  add  ia  slow  in 
attacking  the  silver,  warm  it  gradually 
Dense  fumes  are  given  off,  so  this  work 
should  be  done  on  a  grate  fire  where  the 
fumes  can  pass  up  the  chimney,  or  on  an 
oil  stove  outdoors.  Use  a  great  deal  of 
care  in  handling  the  acid  and  do  not  inhaie 
the  fumes  from  the  chemical  action. 

When  the  silver  is  dtahred,  dflnle  the 
solution  with  a  quart  of  water  and  pear 
a  strong  solution  of  common  salt  and 
water  gradually  into  the  nitrate  of  silver 
aobition.  A  denae  predpltat»  off  chlorMe 
of  silver  results.  c3ollect  the  chk>iide  of 
silver  on  filter  paper  by  filtering  it, 
wash  it  several  times  and  dry  it.  Then 
ndx  the  subatanee  with  three  linMi  ili 
own  bulk  of  table  salt  and  twice  ihi  omi 
bulk  of  cream  of  tartar;  taking  care  to 
mix  the  ingredients  thoroughly.  It  is 
then  ready  for  use.  This  is  rubbed  m 
the  braes  or  copper  article  with  a  nel 
cotton  rag.  After  the  silvering  is  com- 
plete, wash  the  article  with  hot  water,  and 
varnish  it  to  prevent  tarnishing.  The 
uaueed  silvering  aohition  ahonM  be  pat 
into  a  bottle  and  the  bottle  set  in  a  card- 
board box  and  kept  in  a  dadc  plaet  te 
prevent  it  turning  black. 
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Do  You  Want  to  Split  Up 
the  United  States? 


NO,  of  course  you  don't.  But  you 
are  helping  to  do  it  right  now  by 
not  writing  a  letter  of  protest  to 
your  Congressman  and  your  Senators 
about  the  Zone  System  for  magazine 
postage  recently  passed  by  Congress. 

How  quickly  would  the  States  be 
broken  up  into  separate  countries  if  we 
had  to  pay  import  taxes  on  all  goods 
shipped  between  states?  Well,  it  wouldn't 
take  very  long. 

But  Congress  has  pas.sed  a  law  by 
which  it  will  cost  more  to  get  your  maga- 
zines delivered  the  farther  you  live  from 
where  they  are  published.  The  farther 
west  you  live  the  more  you  will  pay  for 
magazines  published  in  New  York,  Phila- 
delphia or  Boston. 

Canada,  at  war  for  three  and  a  half 
years,  still  sends  two  pounds  of  reading 
matter  for  one  cent  to  the  farthest  points 
of  the  Dominion.    Our  Government  pro- 


poses to  charge  ten  cents  a  pound  for  carry- 
ing to  the  Western  States  the  advertising 
portion  of  Popular  Science  Monthly 
and  other  publications— ^'ms/  twenty  times 
Cayiada's  rate!  We  should  be  able  to  de- 
liver as  cheaply  as  Canada  can. 

When  the  new  Zone  System  is  finally  in 
full  force,  the  cost  of  magazines  in  the 
Middle  and  Far  West  will  be  so  great 
that  thousands  of  people  will  be  obliged  to 
give  up  their  magazines  and  other  period- 
icals. They  no  longer  will  keep  up  wth 
the  intellectual  life  of  the  country.  The 
West  will  no  longer  be  united  in  the  old 
compact  way  with  the  East. 

The  new  Zone  Law  has  not  yet  been 
put  into  effect.  You  can  help  to  get  it 
repealed.  Write  your  Congressman  and 
your  Senators  and  protest.  If  you  do  not 
know  their  names,  ask  Popular  Science 
Monthly  or  your  Postmaster,  but  what- 
ever you  do  protest 
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Using  a  Ford  as  an  Airplane-Tender 

It  OQuId  be  done  if  the  tender  were  designed 
to  offer  the  least  possible  resistance  to  the  air 

By  Carl  Dienstbach 


FROM  afar  comes  the  rolling  thunder 
of  the  field  guns,  heavy  blasts  mark- 
ing the  rhythm  of  the  heavy  artil- 
lery. The  sharp  staccato  of  the  machine 
gUH  and  the  spiteful  cracking  of  the  rifles 
mnnot  be  heard  so  far  behind  the  battle 
'ine.  Undisturbed  by  the  distant  din 
^od  turmoil  the  birds  are  singing,  feed- 
ing and  nuAdng  love  as  if  there  were 
BO  such  things  as  bloody  war  and  de- 
struction. 

Suddenly  their  singing,  twittering  and 
chirping  oeaae.  Thfir  sharp  ear  has 
heard  a  strange  sound  to  which  it  haa  not 

yet  become  accustomed  as  it  has  to  the 
distant  din  of  battle.  It  is  a  whirring 
sound,  at  first,  faint,  yet  sharp  and  per- 
.'^i^jtent.  Aa  it  approaehes  it  becomes 
louder  and  more  terrif>nng.  The  birds 
flutter  around  and  seek  shelter. 

A  few  moments  later  an  airplane  of  a 
strange  type  appears  above  the  treetops, 
makes  a  sharp  curve  and,  with  a  graceful 
glide,  comes  to  rest  upon  the  clearing 
which  crowns  the  top  of  the  hill.  It  is  a 
huge  monster.  Wings 
of  great  expanse  and 
a  tail  in  proportion 
rest  upon  a  strange  big 
body,  streamlined  and 
provided  with  wheels. 
The  pilot  and  his  ma- 
chinist descend  and 
from  somewhere  four 
Other  men,  wearing  sol- 
diers' uniforms  swarm 
out  of  the  body  of  theWg 


taehed  from  the  airplane,  which  then, 

greatly  lightened,  is  ready  for  its  return 
journey.  The  pilot  and  the  machinist 
clamber  to  their  respective  places,  a 
hearty  "Good  luck!"  a  wave  of  the  hand, 
and,  with  a  short  run  the  machine  rises 
from  the  ground  and  quickly  'disappears 
behind  the  treetops  flying  in  the  direction 
fromwhieh  it  had  come  a  short 'time 
before. 

The  body  of  the  monster,  relieved  by 
the  busy  hands  of  the  soldiers  of  its 
streamlining  shell  of  canvas  and  alu- 
minum, proves  to  be  a  Ford,  earrying 
two  machine  guns  and  a  load  of  ammuni- 
tion and  provisions,  in  addition  to  the 
gasoline  required  for  a  long  trip.  The 
ahdl  is  folded  up  and  loaded  on  the  car 
by  three  of  the  men,  while  the  fourth  is 
busy  around  the  en^'ine,  putting  it  in 
shape  for  an  immediate  start.  Five 
minutes  later  the  Ford  is  mounted  by  the 
four  soldiers  and  chug-chugs  away  in  the 
direction  of  the  battlefront. 

The  scene  pictured  in  the  preceding 
lines  is  merely  imag- 
inary, but  it  may 
become  actual,  if  the 
suggestion  of  L.  R. 
Carroll,  of  Roundup, 
Montana,  is  adopted 
and  carried  through  by 
the  government. 

The  giant  flyers  of  to- 
day have  ample  lifting 
power  to  carry  a  Ford 
together  with  its  cargo. 

monster.  There  is  some  hurried  activity  Aerial  transportation  does  not  balk  at  the 
sod  after  a  few  minutes  the  big  body  is  de-   weight  tobeearried,  but  at  theindifferently 


Covered  driver!} 
seat 

Wtrvdshidd  lowered 
4turii^  flight 

HBnmA  bonnet 


Bodtj  with  lodd 
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Diagram  showing  method  of  strr-  ini 
lining  a  Ford  for  easy  transportation 
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shaped  bulk  of  the  bad.  A  narrow  motor- 
cycle may  be  lashed  to  an  airplane,  as  it 
is,  but  any  ordinary  automobile  would 
kill  the  plane's  supporting  power  by  the  in- 
ordinate head-resistance  it  offers  to  the  air. 
Racing  automobiles  have  recently  been 
designed  with  great  care,  so  as  to  reduce 
the  resistance  they  offer  to  the  air,  a 
policy  which,  in  racing,  is  as  vital  as  in 
flying.  A  racing  car  may  be  lashed  to 
an  airplane  as  readily  as  a  motorcycle. 

But  a  Ford  car  is  not  built  on  racer 
lines.  The  Ford  would  first  have  to  be 
thoroughly  streamlined  and  its  wheels 
would  have  to  be  changed  to  disks  by 
spoke-coverings.  The  problem  still  re- 
mains of  providing  an  extra  set  of  wheels 
for  the  airplane  on  which  to  restart  and 
to  reland  after  it  has  dropped  its  load. 
But  that  does  not  seem  impossible  of  solu- 
tion, judging  from  the  example  of  the  large 
German  seaplanes,  which  are  transform- 
able into  land-planes.  These  carry  a  set 
of  wheels  that  may  be  lowered  at  will. 

The  plan  may  be  carried  out  with  a 
Ford  even  more  easily  than  with  the  sea- 
plane, because  the  twin-engined  planes 
have  their  landing  wheels  under  each 
motor,  and  the  Ford  could  be  suspended 
between  them.  The  wheels  of  the.  Ford 
could  form  a  landing  gear  of  its 
own,  taking  its  weight  in  landing  and 


starting  off  the  structure  of  the  plane. 
The  Ford  would  require  no  redesigning. 
Light  framings  with  canvas  or  aluminum 
covering  could  transform  its  outline  into  a 
perfect  streamline,  which  would  be  ma- 
terially aided  by  a  long  empty  tail.  .  . 


Doing  the  Washing  for  Forty 
Thousand  Soldiers 

ONE  of  the  thousand  and  one  problems 
which  confront  the  military  author- 
ities of  a  belligerent  country  is  the  neces- 
sity of  providing  ways  and  means  for 
maintaining  the  cleanliness  of  the  troops 
in  camps  or  cantonments.  The  soldiers 
wear  shirts,  socks  and  underwear  and  use 
handkerchiefs  and  towels.  All  these 
articles  become  soiled  by  use  and  must  be 
cleansed  by  washing  from  time  to  time 
to  keep  the  men  in  good  sanitary  condi- 
tion. At  Camp  Upton,  Yaphank,  L.  I., 
there  are,  at  various  times,  from  25,000 
to  40,000  men  and  to  take  care  of  their 
laundry  work  is  a  tremendous  task. 

The  accompanying  picture  shows  an 
interior  view  of  the  army  laundry  at 
Camp  Upton  and  gives  a  good  idea  of  the 
enormous  size  of  the  establishment.  The 
machinery  shown  in  the  foreground  is 
used  for  the  ironing  and  pressing  of  the 
laundried  garments. 


lul.  KlIra  Hcrv. 

These  pressing  and  ironing  machines  and  many  others  arc  required  to  do  work  for  the  soldiers 
at  Camp  Upton,  Yaphank,  L.  I.    The  laundr>'  work  for  40.000  men  is  a  colossal  undertaking 
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PATRIOTIC  women  in  America  may 
profit  by  the  experience  of  their  Brit- 
ish cousins  and  follow  their  example,  by 
devoting  their  attention  to  the  making  of 
"glove  waistcoats"  instead  of  the  sweaters 
which  their  nimble  fingers  have  been  knit- 
ting heretofore  for 
the    soldiers  and 
sailors  of  our  coun- 
tr>'.     These  vests 
are  made  of  waste 
mate  rial, discarded 
kid  gloves,  which 
cost  practically 
nothing.    The  lin- 
iug  costs  only 
thirty-five  cents. 
One  of  these  vests 
can  easily  be  made 
in  a  day  or  two, 
while  the  knitting 
of  a  sweater  takes 
considerably  more 
time.  Another 
advantage  of  the 
glove  vests  is  that 
they  weigh  but  a 
few    ounces,  are 
less    bulky  than 
woolen  sweaters, 
yet  fully  as  warm 
and  more  windproof . 
they  do  not  shelter 


This  light,  warm,  windprool"  waislLX)at  is 
made  from  old  kid  gloves  at  small  cost 


In  addition  to  that 
vermin  as  do  the 
knitted  garments.  It  is  to  be  hoped  that 
American  women  will  see  the  advantages 
in  this  new  patriotic  work. 


Emmanuel,  Giuseppe  Garibaldi  and  Count 
Cavour  and  are  the  work  of  Jacopo  Fran- 
chini,  a  skillful  glassworker  in  Murano, 
near  Venice,  Italy,  who  lived  in  the  early 
part  of  the  nineteenth  century  and 
worked  so  hard  at  his  strange  craft  that 
he  died  in  a  madhouse. 

The  National  Museum  in  Washington 
has  recently  acquired  a  fine  collection  of 

marvelous  glass- 
work  made  by 
Franchini  and 
placed  it  on  ex- 
hibition. 

The  portraits 
are  of  glass  and 
really  represent  a 
cross  section  of  a 
mosaic  rod  of 
glass.  Franchini's 
method  of  making 
these  miniature 
portraits  was 
highly  ingenious. 
He  began  by  mak- 
ing a  mosaic  of 
the  three  portraits, 
each  in  its  indi- 
vidual frame  and 
the  whole  set  in  a 
common  circular 
frame.  The  mo- 
saic was  formed  of 
sticks  of  solid  glass 
After  the  mosaic 


The  Smallest  Portraits  in  the 
World 

WHAT  is  believed  to  be 
the  smallest  group 
of    portraits    in  the 
world,    is  exhibited 
in  the  National  Mu- 
seum   in  Wa.shing- 
ton.     The  portraits 
are  arranged  in  the 
form  of  a  cloverleaf 
and  are  enclosed  in  a 
circular   frame  about 
one-eighth  of  an  inch 
in  diameter.  They 
represent  King  Victor 


Small  object  between  finger  and 
thumb  and  how  it  appears  enlarged 


of  the  desired  color 
was  completed,  the  cylindrical  composite 
rod  was  welded  by  heat  and  then  drawn 
out.  As  the  rod  was  drawn  out  it  dimin- 
ished in  diameter  and  the  diameter  of  the 
individual  sticks  of  colored  glass  of 
which  it  was  composed  dimin- 
hed  in  proportion.  As 
the  drawing  out  was 
done  carefully,  the 
particles  of  the  sticks 
forming  the  mosaic 
remained  in  their 
relative  positions, 
or  nearly  so.  A 
slit'ht  distortion 
could  not  be  avoided, 
as  may  be  noticed  in 
our  reproduction  of  the 
portraits  greatly  mag- 
nified. Nevertheless, 
the  results  obtained 
wer?  extraordinary. 
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No  More  Rubber  Tires  in  Germany 
— Except  for  the  Kaiser 

GERMANY  had  a  little  rubber  in  the 
early  days  of  the  war.  but  she  soon 
became  reduced  to  smuggling  in  what  she 
could  through  the  mails.  Great  Britain 
soon  closed  this  channel,  also  the  traffic 
in  automobile  tires  which  were  being  im- 
ported through  Sweden.  Now,  only  the 
Kaiser  rides  in  an  automobile  boasting 
real  rubber  tires.  Everyone  else  has  to 
bump  along  on  tires  filled  with  cork, 
paper  or  even  rags. 


a,  Im  I-  

How  could  anyone  resist  the  mute  appeal 
of  these  canine  helpers  in  a  good  cause? 

Dogs  as  Patriotic  Helpers  in 
a  Good  Cause 

DURING  "Thrift  Week"  in  Los  Ange- 
les these  two  dogs,  Spike  and  Pride, 
took  an  active  part  in  the  campaign  for 
selling  thrift  stamps.  To  say  that  they 
were  successful  only  mildly  expresses  the 
result  of  their  joint  efTorts.  Spike  and 
Pride  made  a  mute 
but  effective  ap- 
peal to  the  patriot- 
ism of  the  crowds. 
Pride  carried  a  bas- 
ket  filled  with 
thrift  stamps,  while 
Spike,  carrying  a 
tin  box  with  the 
inscription  "I'm 
the  Cashier,"  was 
soon  loaded  down 
with  the  weight  of 
the  coins  dropped 
into  his  cashbox. 
The  two  dogs  to- 
gether disposed  of 
hundreds  of  stamps 
every  day  and  thus 
bravely  helped  the 
good  cause. 


If  the  finger  of  the 
the  hole  a  splinter 


Locating  Splinters  Made  Easy  By 
This  Device 

TO  one  of  the  New  York  hospitals,  lo- 
cated in  a  district  where  the  nnanu- 
fact.ure  of  clothing  is  conducted  on  a  large 
scale,  so  many  wofkers  came  every  day 
with  splinters,  parts  of  needles,  and  for- 
eign bodies  in  their  fingers,  that  it  became 
necessary  to  provide  some  simple  method 
of  locating  foreign  bodies  without  resort- 
ing to  X-Rays.  The  contrivance  shown 
in  the  picture  was  the  outcome  of  some 
experimenting  by  the  house  physicians. 
It  has  proved  to  be  of  great  assistance  in 
numerous  instances  since  its  adoption. 

A  piece  of  black  woolen  cloth,  eight 
inches  square,  was  fastened  to  a  square  of 
adhesive  plaster  of  the  same  size.  In  the 
center  an  oval  opening  was  made,  measur- 
ing five-eighths  by  one-half  inch.  By 

placing  this  over  an 
electric  light  sup- 
plied with  a  re- 
flector and  placing 
the  finger  of  the 
patient  over  the 
hole,  excell  ent 
transillumination 
could  be  obtained, 
and  any  foreign 
body  in  the  finger 
easily  located. 
This  little  appara- 
tus has  resulted 
in  a  saving, 
both  in  time  and 
money,  for  an  X- 
Ray  machine  is' 
both  awkward  and 
rather  costly  to 
operate. 


patient  is  placed  over 
can  quickly  be  located 
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This  forest  of  pegs  connected  by  a  web  of  strings  gives  us  a  map  of  geological  formation  of 
area  rqpresented.  The  pegs  and  string  indicate  plainly  sea  level  and  depth  and  oil  sand  slope 


Making  a  Geological  Map  of  Wooden 
Pegs  and  Strings 

THIS  map,  which  is  made  of  wooden 
pegs  and  strings  connecting  them,  is 
six  feet  and  five  inches  wide  and  twenty 
feet  and  six  inches  long  and  represents 
the  geological  structure  of  several  square 
miles  of  oil  land  in  California. 

It  is  claimed  that,  by  glancing  at 
the  map  one  can  tell  the  depth 
of  any  well,  its  exact  location, 
the  thickness  of  the  various 
strata  found  in  drilling,  the 
location  of  the  spots  where 
oil  and  water  were  found, 
etc.  The  pegs  are  painted 
white  and  have  colored 
rings  indicating  the 
geological  formations, 
sea  level  and  depth. 
The  strings  connect- 
ing the  pegs  indicate 
the  slope  of  the  oil  land, 
which  is  about  two  hun- 
dred and  fifty  feet  deep 
on  the  west  side  of  the 
fields  and  three  thousand 
two  hundred  and  fifty  feet 
on  the  east  side,  three 
miles  distant. 


This  chain  visor  is  designed  to  pro- 
tect the  eyes  from  flying  splinters 


Chain  Armor  to  Protect  the  Eyes 
from  Flying  Splinters 

ingenious  improvement  has  re- 
cently been  made  to  the  already 
familiar  steel  shrapnel  helmet  in  use 
"over  there."  It  is  designed  to  protect 
the  eyes  and  the  upper  part  of  the  face 
from  splinters  of  wood,  stone,  sand  and 
metal,  thrown  up  by  exploding  shells. 
The  new  device  is  merely  an 
adaptation  of  the  chain  doors 
which  have  been  introduced 
into  metal,  chemical  and 
ass  works  in  recent  years 
to  protect  the  workers 
from  the  heat  of  the 
furnaces  and  the 
splashes  of  molten 
material.  It  consists 
of  a  fringe  of  sepa- 
rate short  lengths  of 
fairly  heavy  chain, 
which  pfTectively  ar- 
rest the  flying  particles. 
On  account  of  its  loose- 
ness, it  does  not  seriously 
interfere  with  the  vision. 
Many  cases  of  blindneiss 
among  soldiers  abroad  are 
due  to  flying  splinters. 
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As  Luck  Would  Have  It 


aiad  Underwood  ^ 


On  September  14th  of  laJt 
year  a  British  seaplane, 
emerging  from  a  heavy 
mist,  struck  the  steel- 
lattice  mast  of  a  wireless 
station  on  the  English 
coast  with  such  force  that 
the  front  end  of  its  body, 
with  the  engines  became 
wedged  in  the  lattice 
work.  The  pilot  was 
stunned  but  did  not  fall 
and  was  rescued  by  sailors 
belonging  to  the  station 


When  the  accident  oc- 
curred, several  sailors  were 
painting  the  lattice  work 
of  the  mast.  One  of  the 
men  climbed  out  on  the 
wcdfted-in  seaplane  and 
rescued  the  unconscious 
pilot,  lying  on  top  of 
one  of  the  wings,  300  feet 
above  the  ground.  With 
the  help  of  two  other 
sailors  the  airman  was 
lowered  to  the  ground 
and    escaped  unharmed 
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How  Our  Naval  Falcons  Are  Unleashed 


At  the  end  of  the  track  the  wooden  car,  which  weighs 
about  400  pounds,  drops  into  the  water  with  a  mighty 
splash,  while  the  airplane  lightly  speeds  on  its  way 


^■■Wlli^Akma,  lor. 


Tbttme  i9  recovered  by  a  waiting  launch  Having  completed  its  flight,  the  hydro 

■nd  towed  back  to  the  ship,  to  be  hoisted  airplane  comes  to  rest  in  the  lee  of  the 

aboard  to  be  used  again  at  the  next  start  ship  and  is  once  more  hoisted  aboard  her 
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Boston  Converts  an  Armory  In 


Wonderful  Military  Emergency  Hospital 


The  upper  picture  shows  how  the  hospital  has  been  ingeniously  built  into  the  big  cavalr>- 
armory.    The  lower  picture  shows  members  of  the  medical  staff  and  nurses  in  a  group 

n  >     I  Google 


Sacred  as  the  Apple  of  the  Orientars  Eye 


These  are  not  just  ordinary  elephants. 
Ceylon,  and  are  considered  very  holy. 


They're  the  sacred  cirphaiits  of  Candy, 
Here  we  see  them  taking  their  daily  bath 


Pigeons  and  cows  are  also  considered  sacred  in 
India.    Here  we  sec  botli  stiinding  unmolested 


Here  is  the  sacred  ox  resting  in  a  Benares  street. 
Traffic  goes  around  him  as  he  must  not  be  disturbed 


Monkeys  are  also 
held  in  reverence. 
They  arc  believed 
to  be  inhabited  by 
souls  of  dead  men 
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And  We  Thought 
We  Were  Cold 
and  Starving! 


Crowds  surround  the  bulletin 
boards  to  read  the  announce- 
ments which  are  posted  up 
concerning  the  sugar  shortage 


Firewood  was  so  scarce,  that 
enterprising  street  vendors 
sold  it  by  weight  to  the 
poor  at  much  enhanced  prices 


With  coal  at  eighty  dollars  a 
ton,  the  poor  people  in  Paris 
searched  every  refuse  pile 
for  bits  of  the  precious  fuel 
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New  Ways  of  Using 
the  Military  Hand  Litter 


Tying  the  fcK>t  of  the  injured  side  w-ith  the  left  front 
litter  sling.    The  first  step  toward  immobilization 


A»ajor  H.  R.  Allen, 
M.R.  C,  who  has  much 
improved  the  army  litter 


By  straps  and  slings  the 
patient  is  held  immovably, 
even  though  the  litter  be 
turned    over  completely 


This  shows  how  complete  immobilization  is  achieved,  by 
means  of  slings,  when  all  extremities  of  patient  are  broken 
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t  Can  Be  Made  a  Val- 
lable    Help   to  Surgery 


Litter  with  the  patient  on  it  is  ttimed  to  horizon- 
tal position.    Second  step  toward  immobilization 


Immobilization 
is  maintained 
even  though  the 
the  litter  be  car- 
by  the  handles 
of  one  side  only 


The  litter  may  even  be 
turned  on  end  with  the 
patient's  head  down  with- 
out  disturbing  fractures 


In  a  case  of  emergency  one  man  can  carry  the  litter  with 
the  immobilized  patient  on  his  back  without  risk  or  danger 

6.>3 
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"She  Starts,  She  Reels,  She  Seems  to  Feel 


An  Obsolete  Industry  Takes  a  New  Lease  of  Life  at  Hog  Island 

The  up|>rr  picture  shows  how  Hog  Inland,  near  Philadelphia.  i<  bcinR  converted  into  the  greatest  »hlp>inl  in 
the  world.  It  is  a  miniature  city  in  itself.  It  will  have  post-office,  Y.  M.  A.,  theatre,  etc..  for  the  use  ct 
tlie  employees.  The  second  illustration  shows  the  ribs  and  framework  of  an  old-style  "wooden  will"  in  auldiv 
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the  Thrill  of  Life  Along  Her  Keel" 


Ciir  go- Carriers  in  Embryo 

Here  wc  the  framework  of  aomr 
u(  the  wooden  ships  that  are  being 
boUt  for  the  French  and  Italian 
Covemtnents  in  American  ship- 
yards   up   and    down    th<-  roa*t 


These  arc  the  barracks  in  which  the  men  employed  in  the  new  Hog  Island  shipyard  will  be 
housed.    The  community  is  complete  in  every  way.    It  has  a  Y.  M.  C.  A.,  a  postoffice,  etc. 
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Were  Children  and  Dogs  Barred  There  Too? 


This  shows  a  view  of  thi: 
court  and  the  architecture 
of  the  oldest  apartment 
building  in  the  world.  It 
wus  built  in  a  village  in 
the  province  of  Fu  ken. 
Southern  China,  alxjut 
five  hundred  years  ago 
and  has  been  in  use  ever 
since.  The  ringshapcrl 
building  is  hve  stories 
high  and  contains  four 
hundred  one-family  houses 


All  apartments  open  on 
the  center  court,  in  the 
middle  of  which  is  the 
cistern,  supply itig  the  ten- 
ants with  water.  There 
arc  no  "modem  conve- 
niences" to  speak  of, 
but  the  building  is  well 
protected  with  a  strong 
wall  with  but  a  single 
entrance.  There  are  no 
windows  toward  the  out- 
side of  the  circle.  A  tile 
roof  covers  the  structure 


Tiip  Dove  of  Peace  Is  Resting,  but 


Carrier  pigeons  offered  to  the 
government  for  use  at  the  war 
trx?iit  are  tirst  tried  out. 
Thev  must  be  wise  as  a 
•udgc.  swift  of  wing  and  of 
^rrat  endurance  to  be  useful 


At  the  training  station  near 
\VA*hu\^ton.  D.  C.  not  only 
the  pigeons  but  also  the  men 
who  handle  them  are  trained. 
The  soldier  in  the  picture  fast  - 
ens  message  to  pigeon's  leg 
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The  Doves  oi  War  Are  Active  Enough 


Under  the  control  of  the  Intelligence 
Bureau  of  the  Signal  Corps  thousands  of 
carrier  pigeons  are  trained  for  service  at 
the  front.  The  picture  shows  a  row  of  cotes 
and  above  them  pigeons  in  exercise  flight 


These  birds  are  used  to  carry  messages 
from  the  front  to  the  headquarters  behind 
the  lines.  This  picture  shows  how  the 
capsule  containing  the  message  is  fastened 
on  to  the  pigeon's  leg  for  safe  conveyance 
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With  Drill,  Te 
phone,  and  Electric 
Implements  the 


Using  one  of  the 
new  electric  bul- 
let detector*.  A 
bdl  tinkles  wbcn 
the  embedded 
bullet  or  splinter 
is  encountered 


Some  simple  in- 
struments which 
are  used  in  prob- 
ing for  bullets  or 
shell  splinters  in 
the  limbs  or  body 


This  shows  the 
method  of  tak- 
ing radiographs 
of  the  human 
head  in  the  mili- 
tary hospitals 


Modern  Surgeon 
Salves  War's 
Human  Wrecks 


Drilling  through  the  skull  is  made  easier 
and  safer  by  the  use  of  the  precision  drill. 
This  is  far  ahead  of  the  old  style  trephine 


This  electric  cutter  is  used  to  great 
advantage  in  cutting  plaster  of  pans  casts 
when  the  doctor  desires  to  remove  them 


The  new  electric  bullet 
detector  is  shown  here 
all  folded  up  in  its 
compact  carrying  case 
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A  Boy  Pathfinder  Discovers  a  Bicycle 
Short  Cut  in  an  Irrigation  Ditch 

SCHOOLBOYS  who  live  near  El  Mo- 
lino,  California,  and  attend  school 
at  San  Marino,  travel  back  and  forth  on 
bicycles  through  a  half-mile  of  concrete- 
lined  irrigation  ditch.  The  ditch  "high- 
way" cuts  off  about  a  mile  of  their  dis- 
tance to  and  from  school  and  enables  them 
to  avoid  several 
mean  hills  over 
which  no  cyclists 
can  pedal. 

Robert  Hutch- 
inson, a  lad  of  about 
thirteen  years  of 
age,  is  credited  with 
having  discovered 
the  path.  His  boy- 
ish spirit  of  explora- 
tion led  him  to  take 
his  bicycle  in  at 
the  upper  end,  and 
ride  through  the 
ditch.  When  he 
found  that  the  other 
end  emerged  at  the 
San  Marino  Road 
he  realized  he  had 

made  a  lucky  discovery.  He  told  his 
schoolmates  about  it  and  since  the  ditch 
is  dry  about  nine  months  out  of  the  year, 
it  has  proved  a  great  convenience  to  the 
pupils  of  the  school  at  San  Marino.  This 
same  spirit  of  discovery  has  made  the 
world  what  it  is  to-day. 


tered  between  Maine  and  Texas,  the 
Pacific  coast  of  the  United  States,  which 
has  a  length  of  about  1,100  nautical 
miles,  has  only  a  few  harbors  which  are 
available  as  a  refuge  for  ships  in  stormy 
weather.  There  are  no  real  harbora 
between  Los  Angeles  and  San  Francisco, 
a  distance  of  367  miles  and  only  five  bar 
harbors,  safe  in  bad  weather,  between  San 
Francisco  and  the  Strait  of  Juan  de  Fuca. 


This  dry  ditch  forms  a  short  cut  for  the 
schoolboys  of  EI  Molino  and  avoids  hills  too 


Trees  Stunted  by 
the  Wind 

TOURISTS 
visiting 
the  Rocky  Moun- 
tain National  Park 
and  not  afraid  of 
strenuous  exercise 
in  mountaineering, 
often  have  the  op- 
portunity of  seeing 
tree  forms  like  that 
shown  in  the  ac- 
companying pic- 
ture. The  trees 
near  the  timber  line 
seldom  grow  up 
straight.  They 
the  ground,  seeking  the 
protection   of    the  rocks 

The 


crawl  along 
shelter  and 

against  the  violent  North  winds 
tree  in  the  picture  found  shelter  behind 
a  big  rock  and  grew  strong  and  com- 
paratively big,  but  the  height  of  the  rock 
limited  the  height  of  the  tree,  for  it  could 
not  withstand  the  powerful  north  winds. 


Lack  of  Safe  Harbors  on 
Our  Pacific  Coast 

IN  a  recent  publication  on 
"The  Neglected  Waters  of 
the  Pacific  Coast,"  issued  by 
the  Department  of  Commerce 
of  the  United  States  Coast 
and  Geodetic  Survey,  the 
Superintendent,  E.  Lester 
Jones,  calls  public  attention 
to  the  radical  differences  be- 
tween the  conditions  and  char- 
acter of  the  shore  line  of  the 
Atlantic  and  those  of  the 
Pacific  coast  of  the  United 
States.  While  the  Atlantic 
coast  and  the  Gulf  coast  have 
many  excellent  harbors  scat- 


Only  in  the  shelter  of  the  big  rock  could  the  tree 
grow  in  the  face  of  strong  winds  above  the  timber  line 
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(Constant  Friction  Made  a  Freak 
of  Telegraph  Key 

THE  peculiarly  formed  knob  in  the 
picture  was  taken  from  a  telegra- 
pher's key  used  continuously  for  fifteen 
years  by  Mr,  W.  C.  Staib,  operator  in  the 

general  offices  of  the  ^  

Lehigh  Valley  Rail- 
road at  South  Bethle- 
hem, Pa.  It  is  true, 
the  knob  is  not  of 
stone,  but  of  hard  rub- 
ber, and  was  not  worn 
by  dripping  water, 
but  by  the  fingers  of 
the  operator,  but,  after 
all,  the  cause  of  the 
wear  in  the  case  of  the 
stone  as  well  as  in  that 
of  the  rubber  knob  is 
the  same — friction. 

Mr.  Staib  is  suffer- 
ing from  operator's 
cramp  and  can  now  use 
but  one  finger  in  sending 


Banana  Fiber  Bags  for  Raw 
Sugar  Containers 

SUGAR  planters  in  the  Hawaiian 
Islands  are  facing  a  shortage  of  bags 
used  as  containers  for  raw  sugar.  These 
bags  have  been  imported  from  Calcutta. 

 .  ^      Recently  machinery 

was  sent  to  Honolulu 
from  the  State  of  Wash- 
ington for  the  purpose 
of  manufacturing  the 
bags  from  the  fiber  of 
banana  tree  trunks. 


This  key  was  worn  out  by  a 
telegraph   operator's  finger 


In  the  course 
ot  time  his  finger,  by  constant  friction, 
wore  a  deep  indentation  in  the  hard 
rubber,  nearly  penetrating  it.  The  other 
fingers  of  the  operator's  hand,  rubbing 
against  the  edge  of  the  knob,  wore  away 
part  of  it,  giving  the  knob  an  eccentric 
shape. 

This  is  just  another  instance  of  how  a 
constant  small  friction  will 
wear  out  the  hardest  sub- 
stances. Everybody  knows 
the  time-honored  anecdote  of 
the  way  the  rims  of  the  Eas- 
tern wells  are  worn  out  by  the 
soft  rope.  There  have  been 
many  instances  of  the 
remarkable  effects  caused  by 
constant  friction,  but  that 
of  the  telegraph  key  is 
unusual. 


5recrinq  pOJt 
jte«riAg  post 


Roller  skates 


Making  a  Coaster 
From  Roller  Skates 

DO  boys  like  coast- 
ing? Just  ask 
them,  or  what  is  even 
better,  watch  them 
when  they  have  a 
chance  to  give  them- 
selves up  to  that  sport.  Coasting  on  roller 
skates  is  fun,  but  coasting  on  one  of  the 
regular  coasters  with  foot-board,  steering 
post  and  brake  is,  next  to  flying,  pure 
bliss.  Emory  S.  Egge,  of  Montgomery, 
Ala.,  who  invented  the  coaster  illustrated 
by  the  accompanying  diagram,  has  a 
claim  upon  the  gratitude  of  the  boys, 
for  his  invention  will  make  it  possible  for 

many  who  could  not 
afford  high  priced 
coasters,  to  indulge 
in  the  coasting 
sport.  The  device 
is  extremely  simple 
and  can  be  used 
with  any  pair  of 
roller  skates.  The 
skates  are  attached 
to  two  blocks  un- 
derneath the  foot- 
board by  strap  and 
clamps.  The  rear 
block  is  fastened  to 
the  footboard,  and 
the  one  in  front  to 
the  steering  post. 
The  brake,  a  plain 
lever  arrangement, 
is  worked  through  a 
slot  near  the  steer- 
ing post. 


Homemade  cx>aster  made  from 
board  and  pair  of  roller  skates 


.  J,  _ Ly  Google 


Portholes  in  an  Airplane  Hull 

The  engines  are  carried  separately  and 
the  pilot  occupies  the  fuselage  alone 


A  Real  Aero- Cruiser  with  an  Enclosed  Cabin  to  Shelter  the  Crew 


This  new  Morane-Saulnier  biplane  carries  I  wo  machine- 
guns  and  three  passengers.  Note  that  the  engines  are 
carried  not  in  fuselage  or  body,  as  usual,  but  are  in- 


dependent of  it.  The  fuselage  itself  is  provided  with 
portholes  to  admit  light  and  to  permit  observation. 
The  two  funnels  are  used  for  taking  photographs 


EARLY  in  the  war  high-powered, 
weight-carrying  airplanes  appeared 
which  were  driven  by  two  engines. 
But  the  engines  were  not  housed  in  the 
fuselage  or  body  in  which  the  pilot  sits, 
but  were  actually  separated  from  it. 
The  system  has  since  been  improved,  as 
the  accompanying  photograph  shows. 

As  soon  as  the  engines  are  taken  out  of 
the  central  fuselage  or  body,  new  pos- 
sibilities begin  to  appear.  The  designer 
has  full  liberty  to  shape  his  fuselage  as 
he  pleases.  Since  it  no  longer  need  house 
machinery,  it  becomes  a  regular  ship's 
cabin  with  portholes. 

In  the  accompanying  photograph  of  the 
three-seated  French  two-engine  biplane 
which  has  been  designed  by  Morane- 
Saulnier  works,  the  last  stage  in  this  de- 
velopment is  presented.  The  plane  itself 
is  of  rather  average  size,  and  yet  it  is 
driven  by  two  light  but  high-powered 
rotary  engines.  It  must  be  a  speedy  ma- 
chine because  of  its  sheer  power  and 
lightness.  When  the  engines  are  taken 
out  of  the  central  fuselage  and  mounted 
between  the  planes  at  either  side  of  that 


fuselage,  there  is  always  a  saving  in 
structural  weight.  In  the  interest  of  high 
speed,  the  fuselage  is  made  deep  enough 
to  enclose  the  three  passengers  completely 
so  that  they  are  well  sheltered  from  the 
icy  blast  that  accompanies  fast  flying  at 
high  altitudes. 

But  how  are  the  men  to  see?  Ob- 
viously by  portholes.  And  so  we  find 
that  the  walls  of  the  fuselage  are  pierced 
with  some  fourteen  portholes  covered  with 
artificial  mica  (cellon). 

Two  of  these  portholes  are  set  in  curious 
short  funnels  projecting  from  either  side. 
Obviously  they  are  intended  to  give  a 
lateral  view.  But  the  funnels,  useless  to 
an  observer,  serve  to  house  a  long-focus 
camera  and  to  protect  it  from  the  wind. 
Thus  it  becomes  possible  to  take  photo- 
graphs in  any  direction. 

Most  of  the  portholes  are  used  to  throw- 
light  into  the  fuselage;  only  the  upper 
ones  are  needed  for  observation. 

Of  course  such  machines  as  these  could 
not  be  used  for  fighting  purposes  as 
they  are  too  unwieldy  and  too  slow  of 
handling. 
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To  Lock  the  Ends  of  a  Belc«  Slip  a  Pin 
Through  Two  Registering  Holes 

SIMPLE  in  construction,  easily  attached 
and  quickly  disconnected  is  a  new 
belt  connector  which  consists  of  a  hinge 
with  a  removable  pin.    One  half  of  the 
hinge  is  riveted  to 
one  end  of  the  belt, 
and  the  other  half 
to   the   other  end. 
.yter  the  belt  has 
been  placed  over  the 
pulleys,  the  two  ends 
are  brought  together, 
and  a  rawhide  pin 
w    pushed  through 
the  alined  holes  of 
the  hinge.   The  belt 
can    easily    be  re- 
moved by  removing 
the  rawhide  pin 
which  holds  the  two  parts  of  the  hinge 
together.    The  connector  provides  a  fiat 
and  flexible,  yet  sufficiently  strong  joint 
for  narrow  belts. 


Push  in  the  pin  and  the  belt  connection 
is  made,  forming  a  strong,  flexible  joint 


but  next  to  it  comes  the  question  as  to 
how  best  to  protect  ships  from  sinking 
after  they  have  been  attacked  by  a  sub- 
marine and  torpedoed.  The  naval  author- 
ities of  the  allied  countries  are  wrestling 
with  the  problem  of  waging  war  upon  the 
German  U-boats,  while  the  ship  builders 

are  called  upon  to 
find  a  solution  of  the 
second  problem. 

The  accompany- 
ing two  illustrations, 
showing  the  extent 
of  the  damage  caused 
to  French  ships  by 
shell  fire  and  a  tor- 
pedo form  a  power- 
ful argument  in  fa- 
vor of  the  use  of 
watertight  compart- 
ments in  the  con- 
struction of  freight- 


Watertight  Compartments  to  Pro- 
tect Ships  From  U-Boats 

THE  submarine  war  which  Germany 
is  conducting  against  the  Allied 
Powers  has  caused  tremendous  losses  to 
shipping  already  and  it  is  generally  ad- 
mitted that  the  problem  confronting 
the  allied  nations  is  of  serious  importance. 
The  question,  how  to  check  the  activity  / 
of  the  submarines  is,  of  course,  paramount 

This  shows  the  effect  of  shell  fire  on 
the  plate  covering  of  a  merchant  ship 


carrying  merchant  ships.  Ships  equipped 
with  such  compartments  will  remain 
afloat  a  long  time  and  may  be  able 
to  reach  the  nearest  port  in  safety,  instead 
of  sinking  in  a  few  minutes  after  the 
attack  as  in  the  case  of  so  many  well- 
known  boats. 


W 


£oorxnous  hole  torn  in  the  side  of  a  merchant  ship  by  the  explosion  of  a  torpedo 
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Growing  Thirty-Five  Bushels  of  Po-     Sun  for  Ripening  Bananas?  Cer- 
tatoes  in  a  Six-Storied  Box  tainly  Not— Just  Cool  Them 


TALK  about  growing  potatoes  in  your  O  UNSHINE  is  not 
back  yard!  Here  is  a  method  by  ^3  sary  for  ripening 
which  you  can 
grow  thirty- 
five  bushels  of 
tubers  in  a  six- 
by  -  eight  -  foot 
packing-box. 
It  looks  like  a 
big  pen,  but  it 
is  a  very  old 
thing  in  the 
way  of  potato 
farms.  The 
western 
miners  have 
known  about 
it  for  many 
years.  Now 
they  are  pas- 
sing it  on  to 
the  eastern  folk 
The  pens 
are   built  of 


A  potato  farm  built  on  the  apartment  house  principle. 
E^ch  floor  is  six  inches  high  and  contains  one  layer 


in  the  least  neces- 
bananas.  All  that 
is  necessary  is 
to  subject 
them  to  a  heat 
of  about  seven- 
ty-eight  de- 
grees for  about 
eight  or  ten 
hours,  and  then 
gradually  cool 
them  to  a  stea- 
dy temperature 
of  about  sixt>' 
degrees.  This 
quickly  pro- 
duces a  pleas- 
ing golden  c(4or, 
and  rendersthe 
fruit  firm  and  of 
very  desirable 
appearance  for 
sending  to 
market. 


heavy  timbers 

and  open  spaces  are  left  on  all 
sides  to  permit  the  plants  to 
force  their  way  through.  The 
"soil"  consists  of  rich  earth  and 
manure  with  a  mixture  of  hay 
or  excelsior,  and  each  bed  is 
about  six  inches  deep.  Potato 
plants  are  placed  in  the  first 
layer  of  soil  and  in  each  layer 
until  the  top  is  reached.  The 
farm  is  built  on  the  principle 
of  the  apartment  house,  potatoes 
growing  on  each  floor. 

When  growing,  the  plants 
reach  out  in  all  directions,  in- 
cluding straight  up.  When  they 
are  fully  grown  the  pen  is  taken 
apart  and  the  potatoes  are  rolled 
out  of  their  thin  covering  of  soil 
with  a  rake,  so  that  they  are 
not  bruised  and  cut.  One  bushel 
of  potatoes  is  sufficient  for  plan- 
ting. A  yield  of  thirty-five 
bushels  to  each  pen  is  the  rule 
rather  than  the  exception.  This 
idea  might  very  well  be  adopted 
by  city-dwellers  here  in  the  East, 
for  the  large  supply  would  make 
potato  famines  non-existent. 


The  swinging 
"Stop"  signal 
will  catch  your 
eye  readily 
and  stop  you 


Swinging  *'Stop'*  Signal  At- 
tracts  Your  Eye 

ALL  the  fundamental  princi- 
ples of  safety  first  are  em- 
bodied in  a  signal  system  for  use 
at  grade  crossings  which  has 
been  perfected  by  a  Pennsylvania 
company.  It  has  three  different 
aspects  shown  in  the  accompany- 
ing illustration.  Under  norma! 
conditions  the  "Stop"  signal  L? 
concealed  behind  the  "Look! 
Listen!"  sign.  When  a  train  ap- 
proaches, however,  the  "Stop" 
signal  is  released  and  swings  back 
and  forth  so  as  to  attract  the 
attention.  It  is  a  well-known 
psychological  fact  that  a  movin? 
signal  is  invariably  more  effective 
in  attracting  the  attention  than  a 
signal  which  remains  stationarj  . 

If,  for  any  reason,  the  signal 
mechanism  is  out  of  order  and 
fails  to  work  properly,  the  "Stop" 
signal  drops  down  vertically  and 
remains  in  that  position,  as  a 
constant  warning  to  all  persons 
approaching  the  crossing. 
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The  Vegetable  Peddler  Adopts  the 
Fast  Motor-Truck 

THE  motor-truck  is  being  used  in 
Southern  California  as  a  vegetable 
store  on  wheels.  For  some  time  prior 
to  the  use  of  the  truck  for  this  purpose 
the  lowly  horse  had  been  used  to  draw 
the  vegetable  wagon  up  one  street  and 

down  the   

next,  but  so 
much  more 
efficient 
13  the  truck 
for  this  pur- 
pose that  it 
is  being 
rapidly 
taken  up  by 
C  alif  ornia 
produce 
peddlers. 

Upon  the 
regular 
truck  plat- 
form special- 
ly-designed 
vegetable- 
carrying 

bodies  are  being  constructed,  the  lower 
deck  being  the  salesroom,  while  the  upper 
floor  is  intended  to  hold  the  reserve  supply. 
More  than  thirty  per  cent  more  ground 


New 


California  produce  peddlers  are  nothing  if  not  enterpris- 
ing, and  the  automobile  has,  with  them,  replaced  the  horse 


can  be  covered  by 
one  of  these  vege- 
table-trucks in  a 
day  than  by  the 
old  horse-drawn  ve- 
hicle. The  result 
is  increased  profits, 
a  neater  appearance 
and  much  time 
saved. 

The  bodies  are  of 
the  **quick  detach- 
able" variety,  so 
that  it  i3  a  common 
sight  to  see  a  vege- 
table vendor  and 
his  family  touring 
on  Sundays  and 
holidays. 

In  fact,  the  money 
invested  in  such  a 
motor-truck  is  con- 
sidered well-spent 
by  the  peddler. 


WherN 


5maU  stream 
between  adjacef\t 
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Automobile  Muffler  Works 
on  Vacuum  Principle 

LL  automobile  engineers  have  ad- 
mitted that  the  present  type  of 
muffler  in  which  the  gases  are  allowed  to 
expand  from  a  small  pipe  into  the  muffler 
and  are  then  carried  back  and  forth 
through  passageways,  is  inefficient  be- 
cause it  in- 
creases the 
engine  back- 
pressure 
and  prevents 
a  rapid  exit 
of  the  burned 
exhaust 
gases.  The 
new  muffler 
is  a  noise- 
d  e  a  d  e  n  er 
because  it 
prevents  the 
sudden  ex- 
pansion of 
the  com- 
pressed 
gases  to  the 
lower  at- 
mospheric pressure.  The  exhaust  gases 
enter  the  muffler  perpendicularly  and 
strike  against  a  small  conical  surface 
which  divides  them  up  into  numerous 

small  streams  by 
means  of  two  sets  of 
radial  fins.  These 
little  dischargas  are 
delivered  to  the  muf- 
fler exit  one  by  one, 
since  the  paths  to  the 
opening  are  of  dif- 
ferent  lengths,  thus 
avoiding  the  noise 
caused  by  the  ex- 
plosion of  a  larger 
volume  of  gas.  Each 
small  discharge 
stream  is  also  in  con- 
tact with  the  muffler 
walls,  so  that  it  is 
cooled  and  its  volume 
decreased  on  the  way 
out.  With  this  muf- 
tier,  the  gas  engine  is 
able  to  produce 
more  power  and 
efflciencv. 


Ga3C5 


Details  and  general  appearance  of  the  new 
principle,  disk-shaped  automobile  silencer 
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Don't  Let  Your  Baby  Suck  the 
Telephone  Cord ! 


H 


ELLO!  Hello!  Is  this  the  com- 
plaint department?"  A  woman's 
voice,  clearly  in  a  state  of  great  irritation, 
judging  from  the  rising  pitch  and  the 
increasing  explosiveness  of  her  utterance, 
almost  screamed  these  worda  to  the  com- 
plaint clerk  of  the  telephone  company. 
He   gave  an   affirmative   answer  and, 

interrupted  by  queer  ^  

crackling  sounds, 
and  a  steady  buzz, 
the  voice  at  the  other 
end  of  the  line  poured 
a  string  of  complaints 
into  his  ear. 

Bitterly  she  com- 
plained of  the  opera- 
tor, of  poor  connec- 
tions, noises  in  the 
telephone  and  many 
other  things  which, 
to  the  experienced 
clerk,  clearly  spelled  a 
short-circuit  some- 
where on  the  Bub- 
Bcriber's  line. 

Politely  he  suggested  to  the  woman  to 
examine  the  green  cord  of  her  telephone 
and  to  inform  him  whether  it  showed  a 
dark  and  wet  spot. 

"Yes,  it  does,"  came  the  answer. 
"Baby  was  playing  with  the  cord  this 
morning  and  took  it  in  her  mouth,  sucking 
at  it  for  a  while.  Surely  there  can  be  no 
harm  in  that!" 

The  complaint  clerk,  who  had  heard 
the  same  story  many  times,  was  callous. 
Irate  ladies  who  complained  of  the  service 
and  possessed  babies  were  as  nothing/ 
to  him.  If  people  did  foolish  things  ami 
then  upbraided  the  company,  why  should 
he  care? 

Placidly  he  informed  the  complain- 
ing one  that  the  baby,  by  sucking  at 
the  cord,  had  caused  a  short-circuit  some 
where  in  the  line.  The  insulating  fabric 
around  the  wires,  when  thoroughly  mois- 
tened, had  become  a  conductor  of  elec- 
tricity. He  advised  the  woman  to  dry 
the  spot  by  holding  it  for  a  while  near  a 
hot  iron  and  not  to  let  Baby  suck  the 
green  cord  again,  unless  she  was  willing  to 
go  to  the  trouble  of  drying  out  the  wire 
every  time  Baby  committed  the  offense. 


This  shows  how  baby  caused  a  short- 
circuit  in  the  line  by  sucking  the  cord 


A  New  Safety  Lock  Suitable  for 
Sewing- Machine  Treadles 

PROBABLY  the  greatest  element  of 
fatigue  occasioned  by  running  2 
sewing  machine  is  that  of  exerting  a  con- 
stant foot  pressure  on  the  treadle  while 

the  machine  b  in 
operation.  To  stop 
the  machine,  the  op- 
erator is  forced  10  ele- 
vate the  sole  and 
lower  the  heel  of  her 
foot.  In  case  of  run- 
ning a  needle  into 
the  finger,  the  instinc- 
tive motion  is  to  dra* 
away,  but  she  would 
be  forced  to  make  the 
reverse  motion. 

Mr.  Frank  B.  Gil- 
breth,  of  Providence. 
R.  I.,  an  efficienc} 
engineer,  has  intro- 
duced a  device  whicb 
can  be  advantageous 
ly  applied  to  any  sew- 
ing machine  where  tin- 
operator  does  not 
machine  oftener  thar 
To  start  the  machine. 


have  to  stop  the 
every  four  minutes, 
the  operator  simply  pushes  her  foot  dowt 
on  the  treadle.  The  hooklike  device 
grasps  and  locks  the  treadle.  To  release 
the  lock,  the  operator  has  only  to  drop  her 
foot  from  the  foot  rest  shown  on  to  the 
lever.  This  knocks  the  catch  off  the  trea- 
dle and  stops  the  machine. 


This  device  starts  and  stops  a  sewing  ma 
chine  without  causing  unnecessary  fatifi'-: 
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The  first  picttire  shows  the  Pigeon-Tremex,  which  destroys  trees  by  boring  into  them.  The 
secood  shows  the  Ichneumon  Fly  which  destroys  the  destroyer,  thereby  saving  the  trees 


Even  a  Parasite  May  Prove  to  Be 
Useful  to  Man 

BZ-Z-Z-."  "Bz-z-z-z-z"— the  buzzing 
sound  comes  nearer.  It  is  produced 
by  the  vibrations  of  the  wings  of  a  most 
peculiar  looking  insect.  Its  body  is  about 
two  and  a  half  inches  in  length,  with 
transparent  wings  marked  with  dark  spots. 
Hanging  straight  down  from  the  rear 
end  of  the  slender  body  is  a  thin,  hair- 
like something,  about  Ave  or  six  inches 
Ions,  which  seems  to  interfere  with  flight. 

Clumsily  the  insect  circles  around  the 
trunk  of  the  big  elm  tree.  The  buzzing 
ceases.  The  insect  crawls  around  the 
trunk  for  some  time  before  it  stops. 

Without  further  preliminaries  the  queer 
insect  raises  its  threadlike  appendage 
straight  up,  then  curves  it  in  form  of  a 
loop  over  its  back,  so  that  the  sharp 
tip  at  the  end  of  it  comes  down  on  the 
bark.  The  appen- 
dage, which  seems 
to  have  the  rigidity 
of  a  steel  wire,  is 
planted  ;  .rpen- 
dicularly  upon  the 
trunk  and  is  dril- 
ling a  small  hole 
into  it  with  sur- 
prising rapidity. 
At  last  the  drilling 
ends.  With  uner- 
ring instinct  the  in- 
sect, known  as  the 
Ichneumon  Fly, 
haa  located  the 
burrow  of  another 

insect,  the  large  This  ferocious  lion 
Pigeon-Tremex,  Virginia  creeper— < 


belonging  to  the  insect  family  known  as 
Horn-Tails.  The  female  has  drilled 
through  bark  and  wood  with  its  slender 
ovipositor  until  it  reached  the  burrow. 
It  deposits  one  egg  in  it. 

The  Ichneumon  Fly  is  a  parasite.  It 
deposits  its  eggs  in  the  burrows  of  the 
Tremex  and  its  larvae,  which  develop 
from  the  eggs  in  a  short  time,  feed  upon 
and  kill  the  larvae  of  the  Tremex  which 
they  find  in  the  burrow.  It  is  the  female 
of  the  Tremex  which  drills  the  tell-tale 
holes  into  the  bark  of  our  shade  trees 
and  deposits  eggs  in  them.  The  larvae 
which  come  from  these  eggs  burrow  into 
the  heartwood  of  the  tree  unless  their 
career  is  cut  short  by  an  Ichneumon 
larva. 


Reducing  the  High  Cost  of  Build- 
ing with  Camouflage  Lions 

MOSES 
HAMBUR- 
GER, of  Los  An- 
geles, built  himself 
a  new  house,  and 
his  soul  lusted  after 
lions  to  guard  the 
portals  thereof. 
Accordingly  he  had 
built  nice  inexpen- 
sive bodies  of  laths, 
fitting  them  with 
faces  of  concrete. 
Then  he  planted 
Virginia  creeper 
with  the  result 
that  he  now  has 
is  made  of  laths  and  two  magnificent 
iheaper   than   bronze  camouflaged  lions. 
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Look  at  it,  guess  what  it  is  and  then  read  the 
accompanying  article.   It  isn't  a  centipede  or  snake 


which  indicates  the  place  where 
in  due  time  the  young  indivnduals 
developing  from  the  eggs  will 
make  their  exit.  When  la>-ing 
these  long  strings,  the  snail 
goes  beneath  the  surface,  and, 
as  the  ribbon  begins  to  be  formed, 
it  appears  above  the  sand,  slowly 
increasing  in  length  until  the 
whole  of  its  two  or  three  feet  of 
length  are  formed.  Each  capsule 
contains  a  number  of  eggs.  The 
family  of  this  creature  is  repre- 
sented by  about  eight  species, 
from  Cape  Cod  to  the  Gulf  of 
Mexico.  The  snail's  shell  is  often 
more  than  one  foot  long. 


Have  You  Ever  Found  a  Thing 
Like  That? 

VISITORS  to  seaside  resorts  on  the 
Atlantic  coast  occasionally  find  in 
their  strolls  along  the  beach,  especially 
after  a  storm,  strange- 
ly formed  objects  like 
that  shown  in  the 
accompanying  pic- 
ture. What  is  it? 
Many  a  stroller  has 
asked  himself  that 
question,  without 
being  able  to  answer 
it.  The  first  guess 
usually  is  that  the 
queer-looking  thing  is 
of  vegetable  origin, 
probably  some  sea- 
weed. Few  suspect 
it  to  be  of  animal 
origin. 

This  object,  which 
almost  has  the  ap- 
pearance of  a  frilled 
"boa,"  is  the  egg-case 
of  Fulgur  Carica,  a 
sea  snail. 

The  egg-case  con- 
sists of  a  series  of 
flattened  capsules,  at- 
tached by  one  edge 
to  a  cord.  Each  one 
of  the  capsules  shows, 
opposite  the  place  of 
attachment,  a  more 
nsparent  spot, 


A  French  soldier 
tion  duty  way  up 


Lofty  French  Observation  Point 
Near  Dixmude 

ONE  of  the  essential  duties  of  a  soldier 
is  to  keep  constant  watch  upon  the 
movements  of  the  enemy.     High  trees 

and  tall  building^  are, 
naturally,  the  most 
suitable  places  for 
the  establishment  of 
observation  posts  and 
are  given  preference 
wherever  they  are 
available.  The  tree 
in  the  picture,  which 
may  still  be  stanaiiig 
somewhere  near  I^ol- 
mude,  was  used  by  the 
French  soldiers,  perch- 
ing securely  among 
its  top  branches, 
as  observation  post 
to  good  advantage. 
The  tree  .  magnifi- 
cent specimen,  tall 
and  of  generous  girth, 
made  it  possible  for 
the  French  observer 
to  get  a  fine  view  of 
the  German  lines.  A 
ladder  gave  access 
to  the  observation 
post.  Even  a  small 
crib  was  arranged 
near  the  top,  where 
one  of  the  observers 
could  sleep,  while  his 
comrade  kept  watch. 


is  on  observa- 
in  the  tree-top 
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Smoke  Your  Own  Hams  with  This 
Portable  Smoke-House 

THE  German  hausfrau  has  her  own 
smoke-house  which  she  uses  in  con- 
nection ^ith  the  domestic  stove.  It  is 
practically  a  large  sheet-iron  can,  with  a 
neck  at  the  bottom  of  suitable  width  to 
fit  the  stove.  Inside  it  is 
divided  into  two  com- 
partments. A  partition 
is  placed  on  one  side 
which  connects  at  the  top 
with  a  perforated  plate 
(wire  gau2:e  would  prob- 
ably do),  and  at  the  bot- 
tom with  a  solid  plate 
forming  the  bottom  of 
the  chamber. 

The  smoke  passes  up 
through  the  connecting  e^no^ 
pipe,  up  the  back  passage, 
down  through  the  per- 
forated plate  into  the 
smoke-chamber,  and 
th«nce  through  the  out- 
let into  the  chimney. 
Any  dirt  or  soot  or  cin- 
ders are  intercepted  by 
the  perforated  plate. 
The  apparatus  is  used  on 
the  kitchen  stove,  with  a 


enham,  England.  It  is  essentially  an 
improved  "fireless  cooker"  of  simple 
construction,  in  which  the  heat  necessary 
for  cooking,  baking,  boiling  or  broiling 
is  supplied  by  an  ordinary  incandescent 
electric  lamp. 

The  cooker  is  eighteen  inches  high  and 
twenty  inches  square  and  weighs  thirty 
pounds.  It  consists  of 
two  iron  cases,  one  inside 
of  the  other,  hue  sepa- 
rated by  a  thick  nllmg  of 
expanded  cork.  Through 
a  hole  in  the  lower  part 
of  the  bo.\  the  socket  of 
an  electric  lamp  is  passed, 
which  may  be  connected 
with  any  convenient  plug 
or  lighting  fixture.  To 
the  socket  an  ordinary 
electric  light  bulb  is  at- 
tached inside  the  box. 
Above  the  heating  bulb 
several  shelves  are  ar- 
ranged, so  that  several 
dishes  may  be  cooked  at 
the  same  time.  The 
cooking  box  may  be 
opened  by  the  housewife 
at  any  time  for  the  in- 
spection of  the  contents, 
which  cannot  be  done 
small,  slow-burning  fire  and  any  suitable  with  the  ordinary  "fireless  cooker,"  for 
smoke-producing  material  that  is  at  hand,     the  lamp  will  soon  replace  any  lost  heat. 


r-r  OK* 


This  smoke-house  is  used  on  the 
kitchen  above  with  a  small  fire 


Just  the  Thing  for  a  Kitchenette 
— An  Electric  Ck)oker 

HOUSEKEEPING  in  a  modern  apart- 
ment, although  its  space  economy  is 
carried  to  extremes,  can  be  simpli- 
fied by  the  use  of  the  portable 
cooking  box  invented  by  Mr. 
Leoline  Edwards,  of  Twick- 

!  top 


Pity  the  Salt  Industry:  It  Makes 
Little  Profit 


A 


Diagram  and  method  of  use  of  a  homem 
It  is  a  kind  of  improved  "fireless  cooker," 


RECENT  investigation  by  the 
Bureau  of  Mines  proved  that  a  salt 
^  famine  in  the  United  States 
unlikely.  At  the  same 
me  it  was  o.-itabliahed 
that  owing  to  the  low 
price  of  salt  and  the 
abundance  of  its 
supply  there  is  but 
little  profit  in  the 
salt  industry,  al- 
though the  American 
salt  works  have  sup- 
plied in  recent  years 
practically  all  the  salt 
consumed  in  the  United 
States.  What  a  pity- 
for  the  profiteers —salt 
is  not  used  in  munitions! 


ade  electric  cooker 
simply  constructed 
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Members  of  this 
party  are  studying 
French  by  naeans  of 
a  special  American - 
invented  card 
game.  The  cards 
are  shown  held  in 
the  hand  at  right 


Parlez-vous  Francais?— If  Not»  Learn 
How  with  Playing-Cards 

AN  ingenious  Amer- 
jfx  ican  inventor  has 
recently  put  on  the  mar- 
ket a  card  game  inven- 
ted by  him,  which  is 
designed  to  teach 
French,  or  at  least  the 
rudiments  of  the 
language,  by  means  of 
a  game  played  with  a 
special  pack  of  sixty- 
one  cards. 

The  cards  are  num- 
bered from  1  to  60  and 
in  addition  there  is  a 
"joker."  Each  card  has 
printed  upon  its  face 
a  top  line  giving  some 
French  word  or  phruf^e, 
with  its  phonetic  equiv- 
alent and  an  English 
translation.  Under  that, 
in  a  frame  is,  in  French, 
the  answer  to  a  ques- 
tion printed  on  the  card 
with  the  next  lower 
number.   Under  that  is 


a  picture,  bearing  upon  the  answer  in 
the  frame.   Still  lower  is  a  question  in 
French,  with  the  phonetic  equivalent 
and  English  translation,  together  with 
the  French  answer  and  its  phonetic 
equivalent,  but   without  translation. 
That  answer  is  repeated  within  the 
frame  near  the  top  of  the  card  with 
the  next  higher  number.    At  the  bot- 
tom of  the  card  there  is  some 
grammar  comment  and  vocab- 
ulary  and  so  forth. 

Number  One  reads 
the  question    on  his 
card;   Number  Two 
%  ,      \      reads  the  ansv^-er  aa 
given  on  his  card, 
with  its  English 
translation,  and  in  turn, 
follows  with  the  question 
to  be  answered  by  the  next 
player,  and  so  on  until  the 
cards  are  exhausted.  The 
holder  of  the  joker  can  ask 
any  player  one  of  the  ques- 
tions upon  his  card. 


\ 


A  future  story: 
hung  me  out  on 


They  Hung  Little  Jessie  on  the 
Clothesline  to  Dry 

THE  little  girl  on 
the  clothesline  is 
not  a  victim  of  Bocbe 
atrocity,  as  some  might 
imagine.  She  is  a  little 
American  girl,  and  the 
condition  of  suspense  in 
which  she  finds  herself 
is  merely  the  result  of 
a  happy  inspiration.  It 
was  wash-day  and  the 
mother  was  extremely 
busy.  The  little  girl 
also  had  been  busy 
around  the  tubs  and 
being  a  trifle  unsteady 
upon  her  tiny  feet,  she 
fell  into  one  of  the 
tubs  which,  luckily,  was 
filled  with  cold  water. 

The  mother  was  too 
busy  to  change  the 
child's  clothing  and  so 
she  fastened  the  little 
toddler  to  the  clothes- 
line by  means  of  her  dresa 
and  some  clothespins. 


"When  Mama 
the  line  to  dry" 
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Trapping  Salmon  in  the  Far  North 

The  people  of  the  North  spear 
thousands  of  salmon  in  dammed  streams 

Bv  Christian  l-,e<U*n 


The  salmon  arc  caught  in  stone  traps  after  which  they  can  be  speared  with  the  Eskimo 
Kakimaks  or  three  pronged  forks.    The  Eskimos  catch  thousands  of  fish  in  this  way 


AMONG  many  Eskimo  tribes,  sal- 
f\  mon  fishing  is  one  of  the  most 
important  means  of  existence.  The 
natives  along  the  West  Coast  of  Hudson 
Bay  fish  for  salmon  the  year  around,  only 
varying  their  methods  to  suit  the  chang- 
ing seasons. 

In  the  Summer,  the  salmon  in  the 
ocean,  just  beyond  the  rivers,  are  caught 
in  primitive  nets.  During  the  Autumn 
when  the  salmon  leaves  the  salt  water  the 
Eskimo  builds  several  stone  walls  across  a 
river,  leaving  one  stone  out  in  each  di- 
^^8ion,  except  in  the  wall  highest  up.  This 
leaves  a  free  passageway  for  the  salmon 
as  it  goes  up  the  river  with  the  incoming 
tide.  When  the  tide  turns,  the  Eskimos 
close  the  openings  in  the  lower  walls,  and 
at  the  ebb,  they  wade  out  into  these  small 
compartments  and  spear  the  trapped 
salmon  with  their  Kakimaks  or  salmon- 
spears.  This  slaughter  of  salmon  takes 
many  days.    They  get  many  hundreds — 


sometimes  thousands — of  salmon  in  one 
river. 

Later  in  the  Winter,  when  the  ice  has 
formed  on  the  lakes,  holes  are  cut  in  the 
ice  through  which  to  angle  for  the  salmon. 
This  is  done  by  attracting  the  salmon  with 
a  little  piece  of  walrus  ivory  carved  to 
look  like  a  fish.  The  decoy  is  kept  mov- 
ing by  the  help  of  a  line  of  deerskin  sinew. 
When  the  salmon  approaches  to  examine 
the  little  imitation  fish,  he  is  speared  with 
the  Kakimak  that  the  Eskimo  holds  in 
his  right  hand. 

In  Spring,  when  the  poor  salmon  gets 
rather  hungry,  it  is  easily  caught  with  a 
bait  and  fishhook.  Then,  even  the 
women  go  out  and  angle  for  the  harassed 
fish,  through  the  holes  in  the  ice.  It  is 
fortunate  for  the  inhabitants  of  that  in- 
hospitable region  that  salmon  are  plenti- 
ful there  at  all  times,  at  least  sufficiently 
so  for  the  simple  wants  of  the  Eskimos, 
otherwise  times  would  be  very  hard. 


Those  of  us  interested  in  science,  engineering,  invention  form  a  kind  of  guild. 
We  should  help  one  another.  The  editor  of  the  POPULAR  SCIENCE  MONTHLY 
is  willing  to  answer  questions. 
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Three  Automobile  Bodies  in  One 


Here  is  a  car  body  that  can  be  changed 
on  the  road  to  any  of  three  styles 


The  Body  in  Process  of  Transition  and  in  Use  as  a  Runabout 

The  chanRpH  arc  made  liv  the  use  of  a  foldinK  and 
sliding  sujKTstructurc.  When  the  car  is  used  as  a 
ninalxiut  tlii!i  in  slid  back  and  swune  down  on  a  hinge 
intti  the  rrar  sral  rx'rtion  of  the  Kinneau.  To  chanKe 
to  a  landaulct  thcsuperstructnre  is  raised  lo  a  vertical 


position  and  side  panels  arc  opened  out  from  the  front 
portion  of  the  Ijody  to  euclos*-  the  sidM.  The  coup6  •« 
made  by  ^lidtnK  ihr  rntire  top  forward  in  slots  tliat  are 
pritvided  In  the  »tdc»  and  swinKins  up  a  tear  deck 
from  under  the  rear  scat  to  fill  up  the  upare  left 


w 


HIGH  automobile  do  you  like 
best?"  Ask  a  woman  and  she 
will  name  the  one  with  the 
body  that  most  appeals  to  her.  Ask  a 
man  and  he  too  will  express  his  taste  in 
terms  of  the  body.  For  the  body  is  the 
most  exposed  part  of  the  car;  it  expresses 
a  car's  individuality.  As  a  result,  there 
is  a  greater  and  greater  demand  for 
bodies  of  distinction  or  for  those  which 
have  some  particular  feature  that  the 
greater  number  lack. 

With  the  demand  for  better  looks  in 
automobile  bodies  has  come  an  equal 
demand  for  greater  comforts  as  expressed 
by  convertible  bodies  which  can  be  thrown 
open  to  the  gentle  breezes  in  the  balmy 
spring  days  or  closed  and  heated  in  the 
bleak  winter  months.  One  of  the  most 
ingenious  automobile  bodies  designed 
to  fulfill  these  conditions  of  individuality 
and  comfort  is  that  shown  in  the  accom- 


panying illustrations.  It  is  really  three 
bodies  in  one,  for  it  enables  the  car  to 
be  changed  in  a  few  minutes  into  a  run- 
about, a  landaulet  with  the  driver  out- 
side and  the  passengers  in  their  own  com- 
partment, or  a  coup^  with  the  driver 
and  the  passenger  on  one  enclosed  cross- 
wise seat.  These  transformations  may  be 
made  on  the  road  at  any  time  and  with- 
out the  addition  or  removal  of  any  parts, 
whereas  in  the  early  days  of  body  design, 
such  transformations  would  have  neces- 
sitated the  employment  of  three  separate 
chasses,  each  with  its  own  particular  body. 

The  metamorphosis  is  accomplished  by 
using  a  sliding  and  folding  superstructure. 
This  can  be  folded  down  and  concealed,  or 
raised  and  used  in  either  of  two  positions, 
thus  forming  three  distinct  types  of  car. 

The  advantages  of  such  a  body  as  this 
are  obvious.  One  has  a  universal  car, 
suitable  for  all  occasions,  and  all  weathers. 


This  is  the  convertible  body  as  it 
appears  when  it  is  used  as  a  coup£ 


Showing  how  body  is  changed  from 
coupe  to  landaulet  by  sliding  top  back 


x:iali2cd  knowledge  and  information  of  the  editorial  staff  of  the  Popular 
Hly  is  at  your  disposal.  Write  to  the  editor  if  you  think  he  can  help  you. 
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Th€  Very  High  Cost  of 
Writing  Letters 

HAVE  you  ever  figured 
out  the  cost  per  letter 
of  your  business  correspon- 
dence? Taking  into  considera- 
tion the  cost  of  stationery  and 
stamps,  the  salary  of  the 
stenographer,  cost  of  all  ac- 
cessories to  the  typewriter,  all 
overhead  charges,  and  last, 
but  not  least,  cost  of  time  of 
the  man  who  dictates  the  let- 
ters, it  works  out  at  forty 
cents  per  letter,  and  that  is 
an  absolute  minimum! 


Why  this  formidable -looking  array  of  pipes? 
Just  in  order  to  separate  natural  gas  from  oil 


That  Elusive  Keyhole  Simply 
Must  Be  Found 

THERE  are  times  in  the  life  of  most 
jolly  good  fellows  when  they  find 
it  quite  difficult  to  find  the  exact  geo- 
graphical location  of  that  narrowly  cir- 
cumscribed opening  into  which  their 
latch  key  is  supposed  to  fit.  But  even 
persons  not  included  in  the  class  of  good 
sports  often  have  difficulty  to  find  the 
keyhole,  particularly  at  night  or  in  cases 
where  the  door  is  located  in  a  dark  hall 
or  corridor.  The  key  hole  guide  invented 
and  patented  by  Ernest  E.  Brown  of 
Waukegan,  111.,  is  designed  to  give  relief 
in  all  cases  where  the  finding  of  the  key- 
hole 18,  for  any  rea- 
Eon,  connected  with 
difficulties.  These 
gmdes,  which  form  a 
kind  of  trough  with 
sides  slanting  toward 
the  keyhole,  are  ham- 
mered into  place  over 
the  regular  doorplate, 
and  conduct  the  key 
unerringly  to  the  key- 
hole with  absolutely 
no  effort  at  all. 


Prongs  bervt  cacK 
rover  door  lock 


Showing  construction  and  application  of 
the  handy  keyhole  trough  herein  described 


Oil  and  Gas  Mix,  and  So  They  Are 
Separated  Out  West 

MANY  oil  wells  yield  both  oil  and  gas 
so,  with  such  a  plant  as  is  shown, 
the  flow  is  forced  directly  from  the  well 
into  a  large  main  pipe.  The  gas 
separates  from  the  oil  and  rises  to  the  top 
of  the  pipe,  passing  over  through  the 
small  inverted  U-shaped  pipes  and  into 
the  smaller  main. 

For  many  years  natural  gas  in  oil 
wells  was  considered  a  nuisance  and  was 
allowed  to  waste,  but  now,  on  account  of 
its  fine  heating,  fuel  and  power  qualities, 
large  investments  are  made  to  conserve 
and  utilize  it.  The  day  of  the  picturesque 

burning  gas  well, 
lighting  the  country 
at  night  for  miles 
around  as  an  ad- 
vertisement of  a  na- 
tural gas  region,  is 
practically  a  thing  of 
the  past.  Such  a  spec- 
tacle is  rarely  seen  now 
and  when  it  does  oc- 
cur it  is  looked  upon 
as  an  example  of  poor 

engineering- 
Natural  gas  is,  nowa- 
days, a  valuable  com- 
mercial commodity, 
and  a  number  of  cities 
use  it  exclusively  in  lieu 
of  coal  gas  for  heating, 
lighting,  and  power 
purposes.  It  is,  of 
course,  much  cheaper 
than  coal  gas. 
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Making  Animals  Transparent 


We  used,  as  children,  to  read  about  invisi- 
ble cloaks.    Read  how  a  rat  got  his  "  cloak" 


HG.  WELLS  once  wrote  a  striking 
story  about  an  invisible  man,  who 
owed  his  invisibility  to  the  fact 
that  a  method  had  been  discovered  of 
rendering  the  refractive  index  of  his 
body  to  light  exactly  the  same  as  that  of 
the  atmosphere.  In  other  words,  his 
body  became  absolutely  transparent  and 
hence  invisible. 

Perhaps  the  principle  may  be  better 
understood  if  we  consider  the  case  of  a 
glass  tube.  Ordinarily  the  tub^  reflepts 
lights  and  objects.  Placed  in  water,  the 
tube  becomes  much  more  transparent; 
but  placed  in  a  liquid  having  the  same 
index  of  refraction  as  the  material  of  the 
glass,  the  tube  is  hardly  visible  at  all. 
On  the  other  hand,  "ground  glass" 
is  opaque  because  the  rays  of  light 
are  bent ;  the  surface  of  the  glass  is  so 
broken  up  that  the  separate  rays  of 
light  do  not  pass  through  in  a  direct 
line  at  all. 

That  Wells  was  not  merely  romancing  is 
strikingly  demonstrated   by  the  accom- 
panying photographs 


I 

i 


which  were  made  for  the  Popular 
Science  Monthly  with  the  consent  of 
Doctor  Harmer  of  the  British  Museum. 
The  trustees  of  the  Museum  applied  to  the 
proper  British  authorities  for  permission  to 
use  the  discovery  disclosed  in  a  German 
patent  granted  to  Hermann  Streller  of 
Leipsic.  Streller  actually  patented  what 
appears  to  be  a  valuable  process  "for 
rendering  organic  and  inorganic  bodies 
transparent  and  translucent"  by  juggling 
the  refraction  of  light  in  the  way  pro- 
posed by  H.  G.  Wells  in  his  story. 

The  rat  that  Doctor  Harmer  treated 
passed  through  more  than  one  solution 
before  he  was  reduced  to  comparative 
transparency.  First  of  all  the  rat  was 
stripped  of  his  fur  overcoat.  Reduced 
to  stark  nakedness,  he  passed  through 
solution  after  solution.  Like  all  other 
animals,  a  rat  consists  largely  of  water. 
This  was  removed  and  he  was  immersed 
in  weak  alcohol.  Gradually  the  alcohol 
was  strengthened  until  the  water  was  all 
expelled,  and  the  rat  was  practically 
pure  alcohol.    Then  a  fluid  was  intro- 


invisi- 
bodv 


Here  are  three  objects — opaque,  semi-trans- 
parent, and  transparent.  Note  the  rat's  bones 
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duced  which  mixed  equally  with  alcohol 
and  with  oils.  Eventually  the  rat  was 
converted  into  pure  benzol  in  order  to 
get  rid  of  the  alcohol.  At  any  given  stage 
he  was  filled  with  some  liquid  to  prevent 
him  from  collapsing.  Finally  an  air 
pump  was  used.  He  passed  through  a 
vacuum  into  the  liquid  with  the  same 
index  of  refraction  as  his  own.  The 
vessel  containing  the  liquid  was  then 
sealed. 

It  is  of  course  impossible  to  obtain 
absolute  transparency.  The  different 
parts  of  an  animal's  body  have  different 
indices  of  refraction.  But  it  is  possible 
to  make  certain  groups  of  muscles  dis- 
appear if  their  index  of  refraction  is  known. 
A  rai.xture  of  three  parts  of  salicylic 
methyl  ester  and  one  part  of  benzyl-ben- 
zoate  is  a  liquid  which  has  an  index  of 
refraction  corresponding  with  that  of 
most  animal  tissues.  According  to  Pro- 
fessor Spalteholz,  human  bone  can  be  re- 
vealed by  using  five  parts  of  oil  of  winter- 
green  and  three  of  benzyl-benzoate. 


A  new  hoeing  jnachine  which  imitates 
well  the  strokes  of  the  human  arm 


The  Weight  of  This  Dumbbell 
Can  Be  Changed 

FEELING  particularly  strong  and 
vigorous  this  morning? — Add  an- 
other pound  or  two  to  each  of  your  dumb- 
bells. You  can  easily  and  quickly  do  that 
if  you  own  a  set  of  the  variable  weight 
dumbbells  recently  invented.  As  may 
be  seen  in  the  diagram,  each  end  weight 
is  rounded  and  attached  to  the  handle 
section  by  a  long  machine  bolt  with  coun- 
ter-sunk head.  By  unscrewing  the  head 
sufficiently  it  is  made  possible 
to  insert  one,  two  or  more 
extra  weight-disks  be- 
tween each  end  piece 
and  the  handle  section. 
The  extra  weights  are 
slotted  so  that  they 
may  be  slipped  into 
place  without  entirely 
removing  the  end- 
piece  and  screw  bolt. 
After  the  bolt  screw  has 
been  tightened  the 
curved  flange  holds  them 
80  that  they  cannot  slip. 

Now  all  you  athletes, 
£0  ahead  and  rival  San- 
dow. 


A 


It  Does  the  Work  of  Four  Men — 
This  Hoeing  Machine 

HOEING  machine,  invented  by 
Otto  F.  Ullman  of  Severy,  Kansas, 
operates  several  hoe-blades  simultane- 
ously. It  does  the  work  of  three  or  four 
men  armed  with  hand-hoes.  Only  one 
man  operates  the  machine. 

The  hoe-blades  are  fixed  to  the  lower 
ends  of  arms  suspended  from  a  crank- 
shaft. Bars  extending  from  the  hoe  arms 
to  rocker  arms  at  the  rear  of  the  machine 
regulate  the  movement  of  the 
hoes,  imitating  the  strokes 
and  motions  of  an  ordi- 
nary hoe  worked  by  hand. 
The  crank-shaft  that 
drives  the  hoe-blades 
is  connected  by  a 
chain,  sprocket- 
w heels,  a  gear-shaft 
and  gears  with  the 
main  or  driving  axle. 
The  device  may  also 
l)e  arranged  to  be 
driven  by  power 
from  a  small  gaso- 
ing  engine,  but  it  is 
not  very  hard  to 
run  by  hand. 


This  dumbbell  can  be  adjusted 
to  suit  the  "  pep  "  of  the  user 
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Housekeeping  Made  Easy 


Five  ash  tmyt 
in  holder  for 
the  smoker's 
private  den 


An  immersion  electric  heater 
which  cannot  bum  out  is  thowa 
at  the  left  in  use  in  a  tumUer 


Requiring  practically 
no  effort  in  operation, 
this  sweeper  collects  all 
crumbs  when  pushed 
over  the  table-cloth 


The  utensil  shown  at 
the  right  is  made  of 
porous  material  and 
serves  as  a  refrigerator 
by  the  evaporation  of 
water  through  the  sides 


The  book  rest  shown 
below  makes  reading 
in  bed  more  pleasant 


Housekeeping  Made  Easy 


Attractive  molds 
for  making  the  mud 
pies  which  are  so 
much  enjoyed  by 
most  youngsters 


This  suction  cleaner  is  mounted 
on  large  casters  with  ball  bear- 
ings and  rubber  tires  for  moving 
it  about  easily  from  room  to  room 


The  delivery  of  china 
is  made  much  more 
efficiently  and  with 
less  damage  by  the  use 
of  a  special  padded 
trunk  shown  at  right 


A  curtain  stretch- 
er frame  is  shovk'n 
below  which  has 
an  attadied  ea- 
sel to  hold  it 
instead  of  stand- 
ing the  frame 
against  the  wall 


Butter  making 
on  a  small  scale  ia 
tiresome  but  this 
machine  greatly 
lessens  the 
unpteasantncsi 


There  is  nothing 
quite  so  enhanc- 
ing to  the  kitch- 
en as  a  handy 
cabinet  nicely 
cnottKlled  white 


DifTcrcnt  typc^  of  stands  for 
smokers,  which  arc  thrc  feet  hj;ih 
and   finished  lu  naturiil  color* 
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recently  invented  "break-away"  bottles. 

For  a  long  time  artisans  in  the  motion- 
picture  industry  have  tried  to  devise  a 
transparent  "break-away"  bottle,  that  i*, 
a  bottle  which  would  have  all  the  prop- 
erties of  glass  except  that  it  would  not 
cut  or  scratch.  Until  recently  the  bottles 
used  were  made  of  an  opaque  substance 
which  would  shatter  readily,  but  which 
was  not  transparent.  The  problem  has 
at  last  been  solved  in  the  modeling  de- 
partment of  the  Balboa  studio  in  Cali- 
fornia. William  Dummer,  chief  of  that 
depLrtment,  has  invented  such  a  bottle. 
The  material  from  which  it  is  made,  a 
combination  of  ether,  gelatine,  resin  and 
oil,  will  crack  and  break  like  glass,  but 
it  will  not  cut  and  may  be  shattered  over 
the  head  of  the  hero  without  in  the  least 
marring  his  manly  beauty.  And,  what  is 
equally  important,  it  is  transparent. 


This  trick  bottle  is  made  especially  to 
"soak"  movie  actors  over  the  head 

The  Bottle  Breaks,  But  Not  the 
Head  of  the  Villain 


B 


REATHLESSLY  the  spectators  are 
watching  the  be- 


wilderingly  rapid  de- 
velopment of  the  dra- 
ma on  the  screen.  The 
hero,  singlehanded,  de- 
fies the  villain  and  his 
henchmen,  while  the 
heroine,  whom  he  pro- 
tects, is  hiding  her 
face.  Neither  she  nor 
the  hero  notices  the 
sneaky  "Greaser," 
who,  armed  with  a  big 
whisky  bottle  stealthily 
approaches  the  hero 
from  behind. 

The  descending 
bottle  breaks  into  bits 
over  the  head  of  the 
hero,  who  drops  in  his 
tracks. 

But,  do  not  fear;  the 
bottle  was  actually 
broken,  but  tho  hero 
remained  unscathed. 

n'.^  deadly 
of  the 


This  cup  Is  made 
oiled  silk  and  can 


This  Pocket  Drinking-Cup  Folds 
Up  Like  a  Purse 

AS  a  matter  of  sanitary  precaution 
L  every  man,  woman  and  child  should 
carry  an  individual  drinking  cup.  The 
health  authorities  have  long  recognized 
the  importance  of  permanently  banishing 

the  unhygienic  and 
disgusting  public 
drinking  cups  and 
have  strongly  urged 
everyone  to  carry  his 
own  cup. 

One  of  the  difficul- 
ties in  the  way  of 
carrying  out  this  re- 
form was  the  lack  of 
drinking  cups  that 
would  fill  the  require- 
ments of  hygiene  and 
be  so  fashioned  that 
they  could  easily  be 
carried  in  the  pocket. 
The  cup  shown  in  the 
picture  consists  of  two 
aluminum  plates,  con- 
nected by  a  strip  ci 
oiled  silk  f  >lded  in 
bellows  fashion. 
The  edges  of  the 
aluminum  plates  are 
folded  over  the  edge 
of  the  silk  and  crimp- 
ed tightly. 


of  aluminum  and 
be  folded  up  flat 
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The  site  of  this  building  was 
excavated  from  a  hill-side,  and 
the  building  comprises  garden, 
garage,  tennis  court  for  both 
night  and  day  and  skating  rink 

A  Garage,  Tennis  Court,  Skating 
Rink  and  Garden  in  One 

ALFRED  AUDET,  a  Salem,  Mass.,  mar. 
i  has  constructed  for  his  use  a  combi- 
nation garden,  garage,  tennis  court  and  ice 
skating  rink.  This  roof  garden  is  built 
into  the  side  of  a  hill  in  the  rear  of  the 
dwelling.  The  hill  was  apparently  a 
barrier  to  further  development  of  the 
property,  but  it  was  eventually  an  ad- 
vantage. The  garage  space  is  hollowed 
out  of  the  hill.  The  garage  measures 
thirty-eight  by  seventy-seven  feet  and 
comprises  six  separate  houses  to  accom- 
modate three  cars»each.  Every  compart- 
ment b  thirteen  by  thirty-eight  feet,  with 
electric  lights  and  hot  water  heating. 

The  dirt  taken  from  the  hill  was  placed 
on  the  roof  of  the  garage  for  the  tennis 
court  and  garden.  Electric  lights  permit 
play  at  night.  A  wire  netting  thirteen 
feet  high  set  in  the  large  cement  posts 
prevents  balls  from  landing  in  the  street 
below. 

Besides  the  tennis  court  there  is  a 
spacious  garden  which  makes  a  veritable 
bower  of  beauty.  A  pergola  thirteen 
feet  square  and  lighted  by  electricity  is  a 
feature  of  the  garden. 

The  roof  of  the  garage  and  the  base  of 


the  tennis  court  and  garden  are  of  cement, 
ten  inches  thick.  The  whole  makes  a 
novelty  in  construction  that  is  a  delight 
to  the  many  suburbanites  who  have  seen  it. 


Utilizing  the  Waste  Heat  from  a; 

Gas-Engine  .  . 

FOR  a  long  time  the  waste  steam  from 
steam-engines  has  been  turned  to 
good  account,  but  there  have  been  diffi- 
culties in  the  way  of  using  the  exhaust 
gases  from  a  gas-engine  as  they  readily 
attack  the  metal  of  the  conduits.  How- 
ever, the  difficulty  is  being  overcome,  for  a 
New  Jersey  candy  factory  has  an  installa- 
tion in  connection  with  a  sixty  horse- 
power engine  which  is  used  to  heat  the 
factory.  The  gases  pass  through  an 
economizer  made  of  cast-iron,  with  the 
passages  to  the  different  sections  staggered 
so  that  all  parts  are  heated  for  the  whole 
length.  Water  circulates  in  jackets  sur- 
rounding the  gas  passages. 


684  Popular  Science  Monthly 

Enjoy  Your  Snapshots  Better  by      Grocery  Store  Has  Combination 


Enlarging  Them 

IF  you  are  an  amateur  photographer 
with  a  hand  camera  for  making  only 
small  pictures  it  will  add  a  great  deal 
to  your  enjoyment 
of  them  if  you  can 
enlarge  them  or, 
still  simpler,  look 
at  them  with  an 
enlarging  con- 
trivance like  that 
shown  in  the  pic- 
ture. The  device 
is  merely  a  five- 
inch  concave- 
ground  mirror  set 
upright  in  such  a 
manner  that  it  re- 
flects the  picture 
facing  it. 

The  frame  of  the 
mirror  is  hinged  to 
a  board,  which 
forms  the  base  of  the  device  when  it  is 
in  use.  Three  slots,  for  obtaining  three 
degrees  of  enlargement,  are  provided  in 
the  base  and  hold  the  picture  to  be  en- 
larged. No  focusing  or  adjusting  is 
necessary. 

Looking  at  snapshots  with  a  lens  is 
always  interesting  for  it  gives  them 
"depth"  and  perspective.  The  camera 
being  a  one-eyed  instrument,  the  photo- 
graphs lack  this  in  the  ordinary  way. 
The  lens-mirror  remedies  this.  Frame 
and  case  are  covered  with  black  leather- 
ette, and  the  whole  device  folds  up  to  a 
package  one  inch  in  thickness  and  six 
inches  square.  Amateur  photographers 
who  have  used  this  contrivance  have  found 
it  a  valued  part  of  their  equipment. 


This  concave  mirror  enlarger  gives  "depth" 
to  your  snapshots  without  trouble  or  expense 


Front  and  Awning 

WHEN  William  Judd  built  his  gro- 
cery store  at  Avalon,  Santa  Cata- 
lina  Island,  he  had  to  have  a  front  to  the 

place,  and  he  also 
needed  an  awning. 
So,  instead  of  go- 
ing to  the  expense 
of  providing  both, 
he  combined  the 
two. 

Mr.  Judd  con- 
sidered that  he 
didn't  need  an 
awning  when  his 
store  was  closed, 
and  when  it  was 
open  he  didn't  need 
a  front.  So  he  set 
to  work  and  built 
a  rather  substantial 
awning  on  a  frame 
that  works  on  hin- 
ges attached  to  the  building.  The  awning 
is  provided  with  hinged  legs  sv^oing  to  the 
lower  edge,  which  fold  upward  when  it 
is  lowered. 

At  the  end  of  the  day  it  is  only  neces- 
sary to  fold  up  the  legs,  lower  the  awning, 
and  lock  it.  When  time  to  open  the  store 
in  the  morning,  the  front  is  unlocked,  and 
raised  into  place  to  serve  as  an  awning. 

This  arrangement  is  very  neat  and  ver>' 
convenient,  but  it  appears  to  be  only 
suitable  for  mild  climates,  and  among 
strictly  and  universally  honest  communi- 
ties, as  its  rather  flimsy  construction 
would  not  keep  either  weather  or  persons 
out  for  long.  So  Mr.  Judd's  novel  groc- 
ery store  front  attests  the  confidence  .he 
has  in  Avalon  folk. 


"T-  

the  latest  thing  in  grocery  store  fronts,  well  adapted  to  warm  climates.  When  the  store 
it  is  a  very  effective  sun-awning,  and  when  the  store  is  dosed  it  forms  the  front  wall 
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Geaning  Billiard  Tables  by  an 
Electric  Brush 

THE  cloth  of  billiard  and  pool  tables 
takes  up  a  great  deal  of  the  chalk 
dust  that  drops  from  the  cues.    How  can 
it  be  removed  without  ruining  the  cloth 
and  without  merely  raising  it  into  a  cloud 
that  settles  again  upon  the  cloth?  When 
vacuum  cleaners  came  into  use,  many 
ouTiers  of  billiard  halls  tried  them  upon 
their  tables,   but  unsuccessfully.  The 
powerful  suction  loosened  the  cement 
between  the  slate  plates 
forming  the  bed  of  the 
table  and  in  a  short  time 
wore  off  the  nap  of  the 
cloth. 

An  electric  brush, 
which  was  invented  by 
Mr.  Dolph  L.  Lowery 
of  Sandusky,  O.,  avoids 
the  undesirable  features 
of  the  vacuum  cleaner. 

The  contrivance  has  the  appearance  of 
a  large  flatiron  and  moves  on  swiveled 
wheels  over  the  cloth.  A  small  electric 
motor  furnishes  the  power  for  a  rotary 
brush  in  the  front  part  and  a  suction  fan 
in  the  housing  in  the  rear  of  the  motor. 
Loosened  by  the 
bristles  of  the  brush, 
the  chalk  dust  is 
drawn  through  a 
tube  to  the  center  of 
the  fan  and  blown 
into  a  bag  connected 
with  the  fan  housing. 
The  excess  air  is  al- 
lowed to  pass  out  of 
the  bag  through 
strainers,  which  hold 
back  the  dust. 

As  all  billiard 
players  know,  it  is 
absolutely  essential 
that  the  surface  of 
the  table  shall  be 
perfectly  true,  and 
great  difficulty  has 
been  hitherto  experi- 
enced in  cleaning  the 
cloths,  as  even  a  soft 
brush  is  likely  to 
raise  the  nap  and 
cause  an  infinitely 
small  unevenness. 


This  rotary  brush  and  vacuum  cleaner 
cleans  billiard  tables  without  damage 

which,  nevertheless,  may  upset  the  ac- 
curacy of  the  table  to  a  noticeable  degree. 


Patriotic  women  are  operating  knitting 
machines  to  speed  up  the  war  work 


APair  of  Socks  Every  Thirty-Five  Min- 
utes—Red Cross  Knitters  Please  Notice 

THE  enormous 
demand  for 
sweaters,  scarfs, 
etc.,  for  the  Amer- 
ican soldiers  and  sail- 
ors made  it  clear  that 
this  war  work  needed 
speeding  up.  So  the 
Comforts  Com- 
mittee of  the  Navy 
League  of  the  United 
States  installed  in  its 
headquarters  several 
knitting  machines 
and  turned  them 
over  to  the  women. 
Even  the  most  ex- 
pert knitter  cannot 
knit  much  more  than 
one  pair  of  socks  a 
day,  while  a  machine 
like  that  shown  in 
the  picture,  if  skill- 
fully operated,  can 
turn  out  one  pair  of 
socks  every  thirty- 
five  minutes. 


The  Richest  Food  in  the  World 

Solving  the  food  problem  with  the  Soya  Bean 
By  Hudson  Maxim 

Hudson  Maxim  is  the  inventor  of  smokeless  powders  used  by  the  United  States  army  and 
navy.  He  is  America's  foremost  authority  on  high  explosives.  As  a  member  of  the 
Naval  Consulting  Board,  he  has  given  up  much  of  his  time  to  the  consideration  of  war 
inventions.  The  food  problem  seems  to  him  the  most  important  of  all,  and  here  he 
suggests  a  method  of  using  the  Chinese  soya  bean  in  solving  that  problem. — Editor 


IN  my  book,  "De- 
fenseless Amer- 
ica," published 
three  years  ago,  I 
called  attention  to 
the  def  enselessness 
of  this  country,  but 
in  that  book  I 
dealt  mainly  with 
our  lack  of  prepara- 
tion in  respect  of 
fighting  men,  fight- 
ing ships,  and  all 
the  munitions  and 
military  equipment 
of  war.  All  my  con- 
clusions  in  that 


Hudson  Maxim  is  now  turning  his  atten- 
tion from  explosives  to  the  study  of  foods 


employed,  which 
can  be  devoted  to 
raising  some  of  the 
most  nourishing 
and  valuable  of 
foods,  provided 
that  the  market 
price  and  means  of 
transportation  were 
such  as  to  make  the 
work  profitable  to 
the  farmer. 
Throughout  the 
South,  especially, 
are  large  areas 
which    have  been 


abandoned  because 
of  the  cotton  boll-weevil.    These  areas 


book  have  been  most  emphatically  veri- 
fied by  results  since  our  entrance  into  the    could  be  very  profitably  employed  in  rais- 
present  war.  ing  a  great  variety  of  foods  not  at  present 

But  there  was  one  very  important  phase  cultivated  to  the  extent  which  they  ought 
of  our  un preparedness  for  war  which  I  did  to  be  raised.  Among  these  the  principal 
not  mention  and  that  was  the  food  prob-  is  the  Chinese  soya  bean,  a  food  which  b 
lem.  The  provision  and  distribution  of  so  rich  in  fat  and  protein  as  to  outclass 
food  has  proved  to  be  one  of 
the  main  problems  of  the 
war,  and  the  solution  seems 
farther  off  than  ever. 
Present  tendencies  indicate 
that  the  time  is  near  when 
the  production  and  proper 
disposition  of  food  to  our 
own  people,  to  our  Allies 
and  armies  over-seas  >\ill  be 
the  most  baffling  task  which 
we  shall  have  to  accom- 
plish. 

The  food  problem  is  a 
three-in-one  problem  — 
first  its  growing,  second  its 
transportation,  third  its  con- 
sumption. 

There  is  enormous  acre- 
age in  the  United  States, 
not    at   present  profitably 


Htrc  wc  see  the  soya  bean  being  handled  in  quantity  in 
its  native  country.    Note  the  peculiar  topr>ed  baskets 
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the  popular  beefsteak  in  nutritive  value. 

But  the  soya  bean  is  unlike  the  com- 
mon American  product  in  that  it  requires 
special  treatment  in  its  preparation  to 
make  it  suitable  for  human  food.  I  have 
been  studying  the  soya  bean  for  several 
years  and  have  succeeded  in  producing 
a  soya  bean  product  which  I  call  So-Soya. 
This  product  is  a  food-conserver,  because 
it  is  not  only  highly  nutritious  in  itself, 
but  because 
it  adds  nutri- 
tive value  to 
food  with 
which  it  may 
be  mixed. 

Thus  it  be- 
comes possible 
to  use  many 
foods  of  low 
nutritive  value 
and  to  give 
them  the  nu- 
trition they 
lack  by  the  ad- 
dition of  my 
products. 
When  mixed 
with  almost 
any  other  food 
in  the  world, 
it  improves 
both  its  taste 
and  nutritive 
value. 

The  food 
is  prepared 
in  the  form  of 
a  very  dense, 
stiff  paste, 
somewhat  re- 
sembling pea- 
nut butter  in 
general  ap- 
pearance, but 
So-Soya  being 

a  complete  food  it  is  far  more  palatable  in 
the  pure  state  than  peanut  butter. 

The  following  are  some  of  the  most  im- 
portant uses  of  this  new  food  concentrate. 

It  may  be  eaten  on  bread,  crackers  or 
toast,  or  with  potatoes,  without  any 
previous  treatment.  It  makes  excellent 
sandwiches.  By  mixing  together  equal 
parts  cow's  butter  and  So-Soya,  the  butter 
is  doubled  in  quantity  and  for  the  purpose 
improved  in  taste. 


The  beans  must  be  ground  in  producing  the  new 
food.  Mr.  Maxim  is  putting  beans  in  the  machine 


Mr.  Maxim  believes  that  the  soya  bean  products 
will  eventually  appear  on  every  breakfast  table 


By  merely  adding  hot  water,  So-Soya 
makes  a  delightful  soup.  Hot  mUk 
thickened  with  it  makes  one  of  the  most 
delicious  soups  that  could  be  desired.  A 
plate  of  it  makes  a  meal  for  most  persons, 
such  is  its  nutritive  value. 

Mixed  with  cold  potatoes  in  the  pro- 
portion of  one  part  So-Soya  to  three  parts 
potatoes  and  heated  either  with  or  with- 
out the  addition  of  a  little  milk,  a  dish  is 

made  that  is  a 
decided  im- 
provement on 
the  usual  form 
of  re-heated 
potatoes. 

Used  as  a 
thickener  for 
all  kinds  of 
gravies  and 
meat  sauces,  it 
improvesthem. 
■  In  all  kinds  of 
dressings  for 
meat  and  fowl 
it  serves  as  a 
most  decided 
improver. 

Ordinary 
round  steak, 
chopped  fine, 
mixed  with 
So-Soya  in  the 
proportion  of 
three  parts  of 
meat  to  one  of 
So-Soya, 
thoroughly 
incorporated, 
and  broiled 
like  an  ordi- 
nary steak,  is  at 
once  both  most 
delicious  and 
tender. 

An  ordinary 

beef  shank  stew,  made  by  cooking  the 
meat  until  it  falls  to  pieces,  then  thicken- 
ing it  with  So-Soya,  makes  a  dish  that 
has  a  flavor  somewhat  resembling  ter- 
rapin. 

Ordinary  tripe,  boiled  until  thoroughly 
done,  with  onions  and  butter  added  and 
cooked  until  the  onions  are  done,  and 
finally  thickened  with  So-Soya,  makes 
one  of  the  best  and  most  palatable 
dishes  of  all. 
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So-Soya  is  especially  adapted  as  an  all- 
round  Army  ration.  There  is  no  one  thing 
on  which  the  soldier  can  march  longer 
and  be  sustained  than  on  So-Soya,  and 
there  is  no  one  thing  that  may  be 
eaten  more  continuously  with  relish  and 
without  cloying  the  appetite  than  So- 
Soya.  The  reason  for  this  is  that  it  is  a 
well-balanced  food  and  one  that  partakes 
of  the  combined  properties  of  vegetable, 
fruit  and  meat  and  is  therefore  satisfying. 

Lest  it  be  thought 
that  I  am  trying  to 
advertise  So-Soya 
through  the  editorial 
pages  of  the  Popular 
Science  Monthly,  I 
may  state  here  that 
the  product  has  not 
been  put  upon  the 
market,  and  as  yet  I 
have  taken  no  steps 
to  that  end.  I  have 
been  negotiating  with 
the  •  Government  in 
an  attempt  to  get  the 
Government  to  manu- 
facture the  food  and 
supply  it  to  the  Army. 
For  this  purpose  I 
have  offered  the  Gov- 
ernment the  free  use 
of  my  inventions  in 
foods  during  the  war, 
if  they  will  utilize 
them  for  any  purpose 
they  see  fit. 


r 


knows  where  the  stairway  is  that  leads 
to  the  second  floor,  knows  how  to  get  to 
the  room  on  the  second  floor  where  the 
family  jewels  may  be  found. 

Softly  he  feels  his  way  to  the  stairs. 
There  is  the  first  step.  He  raises  his  foot 
and  plants  it  upon  the  first  step.  In  a 
moment  the  scene  is  changed  as  by  magic. 

Stairs  and  hall  are  illuminated  by  a 
flood  of  electric  light  and^ — "Curse  it  I" 
snaps  the  startled  burglar,  as  he  hears  the 

resounding  din  of  a 
big  electric  alarm  bell, 
  loud  enough  to  awaken 

a everyone  in  the  house, 
"that  means  git  in  a 
hurry  or  they'll  nab 
me!"  He  turns  and 
 quickly  makes  his 

exit  without  standing 
upon  the  ceremony  or 
order  of  doing  it. 

It  was  his  first  ftep 
on  the  stairs  which 
had  caused  all  tiiis 
trouble.  He  knew 
where  the  stairs  wert- 
but  he  did  not  know 
that  the  first  step  was 
hinged  on  a  spring 
hinge  so  as  to  break 
an  electric  circuit 
while  the  step  was  not 
in  use,  and  closing  the 
circuit  by  the  weight 


V 


I 


The  Burglar  Makes 
a  False  Step 

THE  night  is  dark 
and  cold.  Some- 


The  burglar  commences  warily 
to  climb  the  stairs  but  he 
reckons  not  on  the  stair  alarm 


Just  as  he  touches  the  fatal  step 
the  little  burglar-alarm,  which 
is  shown  here  in  detail,  operates 


one  is  stealthily  mov- 
ing in  the  shadow  of 
a  residence.  When 
the  policeman,  patrol- 
ling the  beat  disap- 
pears around  the  corner,  a  man,  with  his 
face  muffled,  slinks  up  to  a  house.  "What 
a  snap!"  he  murmurs. 

Drawing  a  few  skeleton  keys  from  his 
pocket,  he  begins  operations  upon  the 
inner  door.  The  lock,  a  plain  one,  yipld.s 
in  a  few  moments.  He  enters  the  pleas- 
antly heated  hall.    He  knows  his  ground, 


hinges 

hirvqed 
panel 


Oper\  circuit  for 
electric  bell  J> 
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of  a  person  pressing  the  three  contact 
points  of  the  movable  part  of  the  step 
against  the  corresponding  contact  poiniii 
of  the  base  underneath.  The  electric 
current  thus  put  into  action  automatically 
switched  on  the  lights  and  sounded  the 
alarm  gong,  informing  the  whole  houi^^^ 
hold  of  his  undeaired  presence. 


Dummy  Ships  That  Fooled  the  Germans 


Their  "suicide  fleet"  of  imita- 
tion dreadnoughts  a  huge  joke 


THE  sinking  of  two  wooden  'dread- 
noughts' by  Great  Britain,  some 
days  ago,  to  form  a  breakwater, 
brings  up  more  evidence  of  what  disposi- 
tion is  being  made  of  the  dummy  fleet 
of  fourteen  battleships  with  which  Great 
Britain  fooled  Germany  for  some  fifteen 
months  during  the  earlier  part  of  the  war. 

This  titanic  war  jest,  which  was  re- 
cently exposed  by  Lieutenant  Henr>' 
Clay  Foster,  with  the  consent  of  the 
British  Admiralty,  completely  deceived 
not  only  the  Germans,  but  the  English 
people  themselves.  No  one  in  England 
was  able  to  explain  how  the  Germans 
could  claim  to  have  sunk  the  Agamem- 
non at  the  Dardanelles,  when  the 
Admiralty  had  admitted,  officially,  the 
sinking  of  only  the  Goliath  and  "some 
supply  ships." 

Germany  rejoiced  over  this  supposed 
mnking  of  the  Agam£mnon.  But  they 
must  have  wondered  why  the  turrets 
and  "guns"  of  the  sunken  dreadnought 
floated,  for  days,  in  the  Dardanelles. 
Lieutenant    Foster    states    that  the 


dummy  battleships  were  converted  from 
old  third-class  passenger  ships  of  the 
Canadian  Pacific  Steamship  Company, 
which  were  enrolled  in  the  English  Navy. 

In  an  Irish  port,  says  Lieutenant  Foster, 
the  dummy  battleships  were  painted  in 
exactly  the  same  hue  as  the  vessels  of 
which  they  were  counterfeits.  Canvas 
was  stretched  over  the  decks  and  painted 
gray,  and  the  upper  decks  and  equip- 
ments finished  in  every  detail  to  resemble 
the  Grand  Fleet  ships  so  that  any  foreign 
aviator — or  any  British  one,  for  that 
matter — flying  overhead,  would  never 
suspect  he  was  looking  down  upon  any 
other  than  a  member  of  the  Grand  Fleet. 

Turrets  and  guns  were  all  made  of 
wood,  with  a  careful  exactitude  in  their 
outer  color  and  finish.  There  was  nothing 
real  about  the  ships,  so  far  as  war  pur- 
poses were  concerned,  except  the  brass 
trimmings,  which  were  kept  shining,  as 
on  a  battleship,  and  some  lifeboats,  in 
which  the  crew  were  required  to  drill. 
The  ships  had  neither  speed  nor  defenses. 
Not  one  carried  a  real  gun. 
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Jumping  Through  an  Aerial  Bonfire 


One  of  the  most  sensational 
episodes  of  the  great  war 

By  Carl  Dienstbach 


THE  great  war  has 
led  to  many  radical 
changes  in  the  me- 
thods of  warfare.  Some 
were  discontinued  alto- 
gether, others  modified, 
still  others  greatly  de- 
veloped. The  trencfiTwar- 
fare,  which  reached  a 
higher  development  than 
ever  before,  naturally  in- 
fluenced the  artillery  tac- 
tics and  led  to  an  extensive 
use  of  observation  bal- 
loons. These  balloons, 
which  were  and  still  are 
used  on  all  fronts,  are 
essential  for  directing  the 
fire  of  the  artillery  and 
have  amply  demonstrated 
their  usefulness.  The  de- 
struction of  the  enemy's 
balloons  is  one  of  the  most 
important  tasks  devolving 
upon  the  aviation  branch 
of  every  army.  It  might 
be  said  that  it  is  part  of 
their  daily  routine  to  seek  and,  if  possible 
destroy,  by  gunfire  or  aerial  bombs,  the 
observation  balloons  which  direct  or 
correct  the  fire  of  the  enemy's  artillery. 

It  was  one  of  those  attempts  to  destroy 
an  enemy  observation  balloon  on  the 
Italian  front  which  led  to  one  of  the  most 
sensational  episodes  recorded  during  the 
great  war.  One  of  the  allied  flyers,  having 
the  gas  of  the  hostile  balloon, 
with  terrific  force  through  the 
blazing  bag  and,  although  dis- 
the  shock,  succeeded  in  landing 
lind  his  own  lines. 

nothing  very  sensational  or 
in  the  circling  of  an  airplane 
airdrome,  while  on  the  other 
most  daring  fiction  has  never 
^and  pictured  anj-thing  half  as 
and  sensational  as  was  that 
of  that  allied  airman  clean 
ing  hostile  observation 


Collision  was  inevitable. 
The  airplane  dashed  clear 
through  the  burning  balloon 


balloon,  three  thousand 
feet  above  the  ground.  It 
was  another  incident  de- 
monstrating the  dramatic 
possibilities  and  the  ele- 
ment of  romance  in  fly- 
ing. 

Four  ally  flyers  at- 
tacked the  hostile  ob- 
servation balloon,  which 
was  guarded  by  three  air- 
planes. While  each  of  the 
allied  flyers  engaged  one 
of  the  hostile  flyers  in 
combat,  the  fourth  flew 
straight  for  the  balloon, 
opening  fire  with  incen- 
diary bullets  at  short 
range.  So  intent  was  be 
upon  the  destruction  of 
the  balloon  that  he  mis- 
calculated the  distance. 
When  he  found  that  it  was 
too  late  to  avoid  a  col- 
lision with  the  burning 
balloon,  the  daring  air- 
man put  on  full  speed  and, 
withour  hesitation,  dashed  straight 
through  the  fiery  monster. 

The  wings  of  his  airplane  were  broken 
by  the  shock  but  the  stays  and  braces 
held  them  long  enough  to  enable  him  to 
glide  down  to  safety  behind  the  lines  of 
the  Allies.  Tattered  pieces  of  the  bag 
of  the  balloon  were  still  clinging  to  the 
wings  of  the  airplane  when  it  reached  the 
ground,  grim  evidence  of  its  sensational 
dive,  unparalleled  in  the  history  of 
aviation. 

Had  the  fabric  not  yielded,  or  had  not 
the  gas  been  ignited  before  the  collision, 
this  airplane  would  undoubtedly  have 
shared  the  fate  of  the  Austrian  airplane 
which,  a  short  time  before  the  beginning 
of  the  war,  accidentally  rammed  an 
Austrian  dirigible,  was  upset  and  crashed 
down  in  flames,  entangled  in  the  folds  of 
the  burning  balloon.  The  result  was 
complete  disaster. 
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Before  the  war  this  part  of  the  Belgian  border  contained  the  most  beautiful  country  roads, 
shaded  by  magnificent  old  trees  which  the  retreating  Germans  cut  down  by  the  thousands 


A  Beautiful  Section  Laid  Waste  by 
War's  Iron  Heel 

THAT  part  of  Flanders  which  is  lo- 
cated between  the  Belgian  border 
and  the  Somme  river,  was  known  before 
the  war  as  one  of  the  most  fertile  and 
beautiful  agricultural  districts  of  northern 
Europe. 

When  the  British  undertook  their  drive 
toward  Cambrai,  the  retreating  Germans 
cut  down  thousands  of  the  trees  lining 
the  country  roads  and  placed  them  across 
the  roads  to  hinder  the  progress  of  the 
British. 

The   Lawn  Roller  Be- 
comes a  Weapon  of  War 

ALTHOUGH  conceived 
±\  primarily  as  a  war 
machine  of  unlimited 
sibilities,  the 
invention  upon 
which  J.  L.  Hy- 
land,  of  Min- 
nesota, recent- 
ly obtained  a 
patent,  can  also 
lay  claim  to  a  Not  g         roller,  but  a 

wide  range  of  the  soldier  from  gun  fire 


pos- 


usefulness  in  times  of  peace.  A  hollow  cyl- 
inder, approximately  seven  feet  long,  has  a 
shaft  or  axle  around  which  it  can  be  rotated. 
To  the  ends  of  this  shaft  a  steering  frame 
is  fitted,  similar  to  that  of  a  lawn  roller. 
By  means  of  the  steering  frame  the  roller 
with  its  contents  may  be  rolled  toward 
the  enemy  by  two  or  more  men,  who  are 
protected  from  gunfire  by  the  roller, 
which  is  to  be  kept  between  them  and 
the  enemy.  One  or  more  machine  guns 
may  be  mounted  on  the  outside  of  the  rol- 
ler or  placed  inside  of  it,  so  that  they  can 
fire  through  openings  in  the  steel  cylinder. 
When  the  roller  is  to  be  used  as  a  convey- 
ance for  men,  either  fighting  men  on  their 
way  to  the  front  or  wounded 
men  to  be  taken  back  of  the 
lines,  a  stretcher  is  suspend- 
ed from  the  shaft  by  means 
of  hooks,  or  a  semi-cylindri- 
cal structure 
with  berths  for 
three  men  is 
suspended 
from  the  shaft, 
so  that  it  will 
swing  freely 
while  the 
cylinder  is  re- 
volving. 


machine  which  protects 
as  well  as  from  liquid  fire 


If  the  truck  becomes  mired,  it  is  equipped 
with  a  power-winch   to   pull  itself  out 

ONLY  a  few  years  ago  the  plan  of 
establishing  a  regular  freight-carry- 
ing service  with  big  motor-trucks 
over  a  distance  exceeding  fifty  or,  perhaps, 
seventy-five  miles,  would  have  been  con- 
sidered extremely  visionary  if  not  im- 
possible. Today  a  large  manufacturing 
concern  in  Akron,  0.,  maintains  a  regular 
freight  service 


Truck  Service  Overland 


Congestion  of  railroads  and 
scarcity  of  cars  causes  long-haul 
motor  truck  service  to  be  instigated 

By  Joseph  Brinker 

deliver  the  goods  when  a  call  came. 
There  seemed  to  be  little  prospect 

of  an  improvement  in  the  situation 
and,  fearing  that  the  railroad  congestion 
would  eventually  make  it  impossible  for 
the  company  to  carry  on  its  business, 
the  heads  of  the  corporation  decided  to 
employ  a  number  of  large  motor-trucks 
to  deliver  its  goods  to  all  of  its  branches 
east  of  the  Mississippi  River.  They 
fully  realized  that  it  would  cost  more  to 
ship  tires  cross-country  by  trucks  than 
by  rail,  but  they  would  rather  pay  tb« 
additional  cost  and  continue  their  busi- 
nes8  than  shut  down  and  do  no  business 
at  all.  Nothing  is  more  expensive  than 
doing  no  business.  The  expenses  of  main- 
taining the  factory  and  the  branches 
continue,  as  do  the  interest  on  the  in< 

vestment,  de- 


by  five-ton 
motor -trucks 
between 
Akron  and 
Boston,  a  dis- 
tance of  740 
miles  one  way 
or  1480  miles 
for  the  round 
trip. 

The  concern 
manufactures 
automobile 
tires  and  rub- 
ber goods  and 
has  a  great 
number  of 
branches  in 
cities  along  the  Eastern 
seaboard.  To  these  it 
must  deliver  goods  regu- 
larly and  promptlv.  The 
inability  to  get  cars  when 
needed  often  meant  that 
some  branch  would  runout 
of  tires  and  would  be 
compelled  to  refuse  busi- 
ness because  it  could  not 


On  the  way.  This  is  one  of  the  trucks  which  make  the 
scvcn-hundred-and-forty-mile  journey  across  country 
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Details  of  bunking  facilities.  The 
crew  sleep  right  in  their  machines 

cm 


prec latioD, 
etc.,  whether 
one  tire  or  a 
thousand  tiret 
are  made  a 
day. 

The  trucks 
now  in  oper- 
ation maketbe 
740-mile  run 
b  e  t  w^  e  e  n 
Akron  and 
Boston  in 
four  days, 
w  h  er e  a s  it 
took  from  ten 
to  fourteen 
days  to  make 
the  shipment  by  railroad. 
When  this  saving  from 
six  to  ten  days  is  con- 
sidered, it  may  readily 
be  seen  that  it  pays  the 
company  to  stand  the  ex- 
tra cost  of  truck  trans- 
portation which  is  prob- 
ably somewhere  between 
seventy  -  five  cents  and 
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one  dollar  a  hundred  pounds  for  each 
hundred  miles. 

VThile  the  war  brought  about  the  con- 
ditions which  made  necessary  the  use  of 
motor-trucks  over  such  long  hauls,  it 
also  has  been  directly  responsible  for 
the  success  of  the 
undertaking  dur- 
ing the  winter  of 
1917-18.  Between 
forty  and  fifty 
thousand  motor- 
trucks will  be 
delivered  to  the 
government  dur- 
ing 1918.  These 
will  be  run  over- 
land on  their  own 
wheels  from  the 
points  of  manu- 
facture to  the 
points  of  shipment 
on  the  eastern  sea- 
coast.  Close  to 
one  thousand  of 
these  trucks  have 
already  been  driv- 
en overland  since 
the  beginning  of 
the  year.  The  government  has  demanded 
that  the  roads  over  which  trucks  have  to 
run  must  be  kept  cleared  of  snow.  The 
states  of  Michigan,  Ohio,  Pennsylvania  and 
New  Jersey  have  risen  to  the  emergency 
and  despite*  the  unusual  snowfall  they 
have  kept  a  clear  cross-country  highway 
from  Detroit  to  New  York  all  winter. 
This  has  made  it  possible  to  operate  the 
Akron-to-Boston  trucks  with  but  few 
interruptions  on  account  of  snow  for  the 


The  roads  are  good,  but  the  grades  arc 
sometimes  rather  steep.    Look  at  this  hill 


reason  that  from  Pittsburgh  east  through 
Gettysburg  and  Philadelphia  they  follow 
the  Lincoln  Highway,  the  same  route  over 
which  the  government  trucks  run.  > 
One  of  the  3  l-^-ton  trucks  of  the  Akron 
concern  made  the  533-mile  run  between 

Akron  and  New 
York  in  sixty 
hours  total  time 
and  forty-nine 
hours  actual  run- 
ning time,  or  at 
the  rate  of  almost 
eleven  miles  an 
hour  for  the  entire 
journey.  It 
crossed  the  Alle- 
gheny Mountains 
after  a  heavy 
snowfall  and  with 
the  temperature  at 
thirteen  degrees 
below  zero.  A 
truck-driver  that 
can  accomplish 
this  is  no  novice, 
and  has  to  be  equal 
to  any  emergency. 


Map  showing  route  followed  by  the  fleet  of  motor-trucks  which 
is  piying  regularly  between  Akron,  Ohio,  and  Boston,  Mass. 


See  that  Your  Garage  Is  Ventilated. 
It  Is  Dangerous  Otherwise 

DURING  the  exceptionally  cold  months 
of  the  past  winter,  many  deaths  by 
poisoning  from  the  exhaust  of  gasoline 
engines  were  reported  from  all  parts  of 
the  country.  In  most  cases  the  victims 
had  been,  for  some  time,  in  a  poorly 
ventilated  or  unventilated  garage  or  other 
room  where  one  or  more  gasoline  engines 
were  running.  A  careful 
investigation  has  estab- 
lished beyond  doubt  that 
death  in  these  cases 
was  not  caused  by  the 
exhaustion  of  the  supply 
of  oxygen  in  the  air,  but 
by  the  carbon  monoxide, 
an  extremely  poisonous 
gas,  which  is  ^t'nerated 
by  the  incomplete  com- 
bustion of  organic  sub- 
stances. It  is  one  mole- 
cule each  of  carbon  and 
oxygen  combined.  Only 
thorough  ventilation  will 
remove  the  danger. 
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Youngsters  arc  safe  on  the 
beaches  with  this  round  float 

Swimming  Harness  Will  Keep 
the  Kiddies  Afloat 


fuel  can  reach  it  at  bottom  and  sides,  is  a 
boiler  for  making  coflfee.  On  top  of  that 
boiler  is  another  boiler  which  receives  ita 
heat  from  the  steam  of  the  boiling  liquid 
below  and  which  is  intended  for  heating 
soup,  vegetables  or  any  other  kind  of  food 
A  shallow  pan  forms  the  top  and  may 
either  be  used  for  warming  some  food 
which  does  not  require  much  cook- 
ing, or  may  be  turned  over  and 
used  as  a  cover.  When  nested, 
the  kit  makes  a  compact  parcel, 
nearly  seven  inches  in  diameter 
and  less  than  four  inches  high,  held 
together  by  a  strap  which  serves  as  a 
handle. 


the  numerous  devices  for 
the  protection  of  children 
and  grown  persons  against  the 
danger  of  drowning  a  new  one  has 
recently  been  added,  which  offers 
some  notable  advantages.  It 
consists  of  an  inflated  circular  tube  or  tire 
which  is  fastened  to  the  body  of  the  person 
using  it  by  a  harness  arranged  in  such  a 


The  Large  Amount  of  Food  That 
Goes  Up  in  Smoke 

HAVE  you  ever  thought  how  much 
of  the  country's  food  is  consumed 
by  fire  rather  than  by  human  beings? 
One  fire  which  occurred  recently  in 
a  grain  elevator  destroyed  700,000 
bushels  of  corn  and  300,000  bushels  of 
oats.    Frequent  explosions  in  grain  sepa- 
rators also  cause  an  enormous  loss  of 
foodstuffs.    The  United  States  Depart- 


manner  that  it  prevents  the  buoyant    ment  of  Agriculture  investigated  such  ei- 


tube  from  slipping  down  or  over  the  head. 
The  device  has  considerable  buoyancy  and 
will  prevent  the  sinking  of  any  person  wear- 
ing it.  The  harness  is  strong  and  simple 
and  cannot  get  out  of  order.  It  is  a  boon  to 
youngsters  who  are  just  learning  to  swim. 


Cook  Soup,  Co£fee,  and 
Beans  in  One  Vessel 

AN  unusually  compact 
and  practical  mess  kit, 
suitable  for  soldiers,  camp- 
ers, automobilists  and  hunt- 
ers has  recently  been  placed 
on  the  market.  The  kit  con- 
sists of  ten  pieces,  cleverly 
nested.  It  weighs  less  than 
two  pounds.  Alcohol  in 
solid  cubes  is  used  as  fuel. 
A  glance  at  the  accompany- 
ing illustration  shows  that 
the  lowest  two  sections  of 
the  kit,  set  up  ready  for  use, 
form  the  stove.  Set  into  the 
upper  part  of  the  stove,  so 
that  the  heat  of  the  burning 


When  closed  this  cooker 
is  seven  by  four  inches 


plosions  and  found  that  as  many  as  ten  a 
day  occur  in  the  Big  Bend  country  of 
the  Northwest.  Barns  which  have  faulty 
ventilation  are  another  source  of  food 
loss  by  fire  because  spontaneous  combus- 
tion of  hay  and  grain  is  a  common  occur- 
rence in  such  places.  Sparks  from  loco- 
motives cause  innumerable 
fires  in  grain  fields  resulting 
in  an  incalculable  amount 
of  damage  every  seaaon. 
Much  damage  is  also  caused 
by  dropping  glowing  ashes 
from  cigarettes  or  pipes,  the 
real  cause  of  more  fires,  in 
both  city  and  country,  than 
most  people  think.  Gro- 
cery stores  which  carr>'^  in- 
flammable merchandise, 
such  as  kerosene,  are 
another  fire  hazard.  Many 
of  these  bum  each  year,  de- 
stroying a  large  amount  of 
food.  Stable  fires  which  de- 
stroy cattle  affect  the  meal 
supply  of  the  country, — i 
important  item  at  presem 
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Planting  Tobacco  with  a  One- Man 
Planting  Machine 

THE  old  way  of  setting-out  tobacco, 
tomato,  cabbage,  and  similar  plants, 
was  to  wait  for  a  showery  day,  when  the 
ground  was  damp,  take  up  the  plants,  and 
feverishly  and  laboriously  go  over  the 
ground  with  a  "peg"  and  replant  them 
before  the  ground  got  dry  again.  Now, 
however,  there  is  a  machine  on  the  market 
that  does  away  with  all  the  waiting,  all 
the  feverish  haste,  and  all  the  attendant 
backache.  In  addition  the  plants  are 
better  planted,  and  very  few  are  lost 
through  withering,  while  the  output  is 
several  times  that  of  the  old  method. 

In  oj)eration  the  ground  is  laid  out,  and 
barrels  of  water  placed  at  convenient 
places  in  the  field,  together  with  boxes  of 
plants.  The  large  cylinder  of  the  ma- 
chine is  filled  with  water,  and  the  operator 
takes  the  machine  and  a  basket  of  plants 
(which  can  be  slung  around  his  neck  for 
convenience)  into  the  field.  He  stabs  the 
point  into  the  ground,  drops  a  plant  down 
the  smaller  tube  and  releases  the  trap. 
This  inserts  the  plant  into  the  soil  and  at 
the  same  time  waters  it  and  presses  it 
down  firmly. 

As  the  machine  irrigates  the  plants  as  it 
goes  along,  it  is  unnecessary  to  watch  the 
weather  as  formerly,  and  plants  that  are 
set  out  in  dry  weather  do  as  well  as  those 
that  are  set  out  in 
the  damper 
weather. 

The  machine 
does  away  with  all 
the  body-racking, 
backaching  stoop- 
ing over  that  used 
to  make  setting- 
out  the  htte  noire  of 
all  market-garden- 
ers. Consequently 
more  pains  are 
taken  by  the  men, 
as  it  is  no  longer  a 
hated  job  to  be 
got  rid  of  as  quickly 
as  possible.  In 
other  words,  it  is 
a  device  of  this 
kind  that  makes 
market  gardening 
a  pleasure. 


The  machine,  slung  around  the  neck,  sets 
and    waters   the  plants  simultaneously 


(gi  111)   hilii.  ■>  r. 

Roller-carrying  frame  which  enables  a 
boat  to  be  launched  from  a  listed  ship 

Rolling  Down  a  Ship's  Side  to 
Safety  in  a  Lifeboat 

A SHIP  which  is  torpedoed  rarely  sinks 
on  an  even  keel.  Whether  it  lists  to 
starboard  or  port  depends  on  the  location 
of  the  injury.  The  crew  and  passengers 
rush  to  the  high  side,  clamber  into  the 
lifeboats,  and  drop  to  safety  if  they  can. 

We  say  "If  they  can"  because  frequently 
the  boats  strike  not  the  water,  but  the  iron 

platingof  theship's 
side. 

To  prevent  just 
such  accidents,  a 
new  method  of 
launching  life- 
boats has  been  in- 
vented. A  cradle 
frame  is  attached 
to  the  outside  of 
the  lifeboat  near- 
est the  ship.  If  the 
ship  lists,  the  life- 
boat rides  down 
the  ship  safely  on 
little  rollers  with 
which  the  cradle 
frame  is  provided. 
The  frame  and  its 
rollers  also  serve  to 
keep  the  boat  at  a 
safe  distance  from 
the  sinking  ship. 
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Euclid  Never  Thought  of  This  Way    New  Uses  Have  Been  Discovered  for 
of  Studying  Geometry  Blue  Glass  Electric  Lights 


'T'^HE  study  of  geometry,  especially  of 
J.  the  more  advanced  branches  of  spher- 
ical and  de- 
scriptive geom- 
etry makes 
demands  upon 
the  imagina- 
tive power  of 
the  students. 
Perspective 
drawings  upon 
the  blackboard 
are  grasped  on- 
ly by  the  more 
gifted  students. 

Mr.J.O'Hara 
Carson,  who  is 
connected 
with  a  manual 
training  school 
inlNew  Orleans, 
found  that  the  students 
had  no  great  difficulty  in 
learning    the  various 
theorems,  etc.,  so  as  to 
pass  their  examinations, 
but  he  noted  that  many 
were  unable  to  make 
practical  application  of 
geometrical  principles 


NEW  uses  are  constantly  being  found 
for  the  blue  glass  electric  light  in- 


accurately and  con- 
structively. A  careful  study  of  the  subject 
convinced  Mr.  Carson  that  many  of  the 
students  could  not  perfectly  visualize 
geometric  figures  drawn  on  a  plane  surface 
and  that  it  was  this  fact  which  made  it 
impossible  for  them  to  apply  geometry 
practically.  So  he  invented  several  models. 

The   illustrations  accompanying 
this  article  clearly  demonstrut 
the    construction  of  these 
models.    The  planes  may 
be  made  of  wood,  paste- 
board or  any  other  suit- 
able material,  the  lines 
of  wire  or  strings.  To 
differentiate  between 
lines  to  be  proved,  con- 
struction lines  and  im- 
aginary lines,  different  color- 
ing or  different  material  may 
be  employed.    These  models 
will  also  be  useful  in  teaching 
geometry  to  the  blind. 


Our  illustrations  contrast  the  two 
methods  of  teaching  geometry 


can  descents 
which  already 
have    a  wide 
range  of  uses. 
A  big  laundry 
in   the  South 
has  installed 
blue  bulb 
lights  for  the 
reason  that 
this  light 
makes  the  yel- 
low stains  in 
cloth  show  up 
plainly,  and 
therefore 
enables  the 
workers  to  do 
better  laundry 
•work.    In  the  West  a 
lar^e  mining  company 
uses  blue  glass  lamps 
overconcentration  tables 
as  this  light  assists  in 
bringing  out  the  line 
between  the  zinc  and 
iron  ore. 


A  Picture  Frame  and  Easel  for  the 
"Girl  I  Left  Behind  Me" 

THIS  photograph  frame  is  for  th* 
soldier  boys.    The  triangular  flaps 
are  folded  back,  and  the  loop  ribbon  pro- 
vided is  slipped  around  the  corner  of  one 
of  the  flaps.  The  oval  opening  is  large 
enough  to  accommodate  a  pic- 
ture 1^  x25/a  in.  The  photo- 
graph is  slipped  between 
the  frame  and  its  back 
through  a  slit  at  the  top. 


The  first  illustration  shows  the  simple  principle  of  the 
frame,  the    second  its  appearance  with  a  photograph 
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An  ingenious  adding  device  that  can  be  operated  on  the  same  principle  as  a  dial  on  an 
automatic  telephone.     It  is  adapted  to  the  work  of  accountants  and  bookkeepers 


Simple  Adding  Machine  Conve- 
nient  to  Handle 

WITH  no  keys  to  press  and  no  levers 
to  manipulate,  the  simple  adding 
machine  shown  in  the  accompanying 
illustration  is  particularly  adaptable  to 
the  work  of  accountants  and  bookkeepers. 
The  device  consists  of  a  base  with  seven 
notched  dials  representing  cents,  dollars, 
and  tens,  hundreds,  and  so  on  up  to 
$99,999.99. 

The  device  operates  on  the  same  princi- 
ple as  the  dial  on  an  automatic  telephone. 
For  instance,  if  you  wish  to  add  $3.64  and 
$42.80,  you  place  the  pencil-like  stylus 
which  comes  with  the  machine,  opposite 
figure  3  in  the  dollars  column  and  turn  the 
dial  to  the  right  as  far  as  it  will  go.  Similar 
movements  are  made  for  the  6  and  the  4 
in  their  respective  cents  columns.  In- 
side each  dial  is  a  large  notch  or  win- 
dow and  the  figure 
3.64  will  be  found  reg- 
istered in  red  figures 
in   these   notches  in 
the  first  three  dials 
from    the   right.  If 
$42.80  is  registered  in 
like  manner,  the  total 
will  appear  in  red  fig- 
ures on  the 
four  dials  from 
the  right. 

For  sub- 
traction the 
same  princi- 
ple is  used, 
except  that 
the  totals  are 
shown  on  the 
white  figures. 
The  machine 
can  also  mul- 
tiply. 


TAR 
KETTLE 


HEATED 
TAR  OUT 

HOT  GAStS  UNDER 
TAR  KETTLE.  AND 
UP  OUT  OF  STACK 

Combination  tar  and 
operation.  The  furnace 


Heating  Tar  and  Gravel  Separately  , 
But  in  One  Operation 

EMULATING  the  famous  hunter  of 
the  olden  days  who  killed  two  birds 
with  one  stone,  a  New  Jersey  manu- 
facturer has  recently  brought  out  a  com- 
bination tar  and  gravel  heater  that  heats 
these  two  dissimilar  materials  quite  inde- 
pendently but  with  one  operation.  The 
device,  which  is  shown  in  the  accompany- 
ing illustration,  is  particularly  fitted  for 
street  paving  where  block  pavements  with 
tar  joints  are  laid. 

The  apparatus  consists  of  two  main 
parts,  a  rectangular  tar  kettle  and  a 
Y-shaped   gravel-bin,    with   a  furnace 
extending    beneath    both   parts,  from 
one  end  to  the  other.    The  furnace  ia 
fired  from  the  gravel  end  of  the  device. 
The  smoke  and  gases  escape  through  an 
ordinary  stove  pipe  in  the  kettle  end. 
The  inside  of  the  gravel  heater  is 
triangular-shaped  while  the  outside 
is  made  up  in  stpps  consisting  of 
perforated  metal  plates.      The  Y- 
shaped  top  acts  as  a 
reservoir  bin  and  the 
gravel  feeds  down  the 
steps  and  out  at  the 
bottom.  The  perfora- 
tions in  the 

GRAVEL  BIN  ^^®P  P^^tes  al- 
low the  moist- 
ure in  the  gra- 
TES  FOR  escape 
■  EJCAPC  readily  as  it 
is  turned  into 
steam  by  the 
heat  of  the 
fire,  thereby 
making  it  pos- 
sible to  heat 
both  tar  and 
gravel. 


FO  RATED 


FURNACE 


gravel  heater  device  in 
is  fired  from  the  gravel  end 
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Gulls,  which  have  been  fed  from  a  submarine,  get  the 
habit  of  watching  for  the  underwater  craft,  and  thus 
reveal  their  presence  to  the  watchful  eye  of  the  enemy 


Training  Sea-Gulls  to  Become 
'^Spotters*'  of  Submarines 

NAVAL  officers  have  frequently  had  the 
opportunity  to  observe  that  swarms 
of  sea-gulls  follow  in  the  wake  of  sub- 
marines. The  birds  are  attracted  by  the 
unusual  spectacle  of  a  whalelike  monster 
moving  through  the  water,  and  are  eager 
to  pick  up  garbage. 

This  observation  which,  in  a  few  in- 
stances during  the  present  war,  is  said  to 
have  led  to  the  timely  discovery  of  the 
dreaded  proximity  of  a  U-boat,  suggested 
to  Dr.  A.  D.  Pentz,  Jr.,  of  New  Brighton, 
N.  Y.,  the  plan  of  training  the  gulls  to 
follow  in  flocks  in  the  wake  of  subma 
rines.  He  suggests  the  use  of  a  hop 
fifty-four  inches  long,  made  of  sheet  si 
It  is  securely  bolted  to  the  top  of  a 
submarine  and  filled  ^^^th  chopped 
fish.  This  bait  is  released  from  time 
to  time  by  the  turning  of  a  crank 
operated  from  the  inside  of  the  sub- 
marine used  for  training  the  gulls. 
The  bait,  which  would  naturally 
rise  to  the  surface  of  the  water, 
would  attract  the  gulls  and  cause 
them  to  follow  the  submarine. 


Insulating  a  Hot  Rifle 
for  Bayonet  Use 

APPRECIATING  the  fart 
Jl\  that  a  rifle  barrel,  heated 
with  much  rapid  fire,  is  not  a 
particularly  inviting  article 
to  handle,  and  that  neverthe- 
less it  must  be  handled  when 
it  is  required  to  use  tiie 
bayonet,  Mr.  Henry  Brewer, 
of  Connecticut,  has  invented 
an  insulating  device. 

The  insulator  consists  of  a 
perforated  metal  shield,  a 
little  more  than  semi-circular 
in  cross-section,  and  suffi- 
ciently larger  in  diameter 
than  the  barrel  to  form  an 
insulating  space.  It  is  not  at 
all  in  the  way  of  the  user 
of  the  rifle,  and  as  it  is 
merely  attached  with  two  or 
three  screws,  it  does  not  in- 
terfere with  the  proper  clean- 
ing and  care  of  the  rifle. 
The  inventor  asserts  that  in 
view  of  the  perforations  in 
the  plate  it  will  give  a  much  better  grip 
than  it  was  possible  to  obtain  before,  as 
manifestly  the  hand  will  not  slip  on 
the  rough  plate  the  way  it  would 
on  the  smooth,  hot,  rifle  barrel. 


This  insulating 
shield  will  enable  a 
man  to  grasp  a  hot 
rifle  barrel  without 
discomfort  or  slip- 
ping when  he  makes 
use  of  his  bayonet 


Bayonet-moun 


Ciainping 


\*nt)l3tinq 
openings 
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The  Mechanical  David 

*  Centrifugal  force  propels  the  bullets  towards  the  enemy 
with  terrific  force,  at  the  rate  of  20,000  a  minute 

THE  present  world  war  has  brought  hundred  feet,  a  noteworthy  achievement, 

out  so  many  striking  reversions  to  The  Lombard  gun  is  based  upon  the 

primitive  principles  and  methods  principle  of  centrifugal  force.    A  disk, 

of  attack  and  defense  that  the  invention  twelve  inches  in  diameter,  which  is  rotated 


at  the  rate  of  20,000 
revolutions  a  minute, 
has  a  curved  ridge 
from  its  center  to  oj^- 
posite  points  of  its 
periphery.  The  ridge 
has  a  groove  on  one 
side,  which  forms  the 
channel  for  the  bul- 
lets. These  are  fed 
from  the  center  of 
the  disk,  one  at  every 


o  «4dI9K9vb  Looking  down  into  the  hop- 
\  /  per  from  which  the  bullets 

^~fr-^  are  fed  to  the  rapid-fire  gun 


Nllet  and 
V- groove 


of  a  gun  based  upon 
the  same  principle  that 
enabled  David  to  lay 
low  the  mighty  Goli- 
ath, should,  by  rights, 
cause  no  particular 
surprise.     The  gun, 
which  is  shown  in  the 
accompanying  illustra- 
tion, is  the  invention 
of  Levi  W.  Lombard 
of  Boston,  Mass.  Its 
general  appear- 
ance   is  more 
that  of  a  feed 
cutter  or  coflFee- 
mill,  but  it  is 
said  to  be  cap- 
able  of  firing 
20,000  projec- 
tiles a  minute  with  sufficient  force  to    revolution  and  are  expelled  by  the  centrif- 
penetrate  steel  plates  three  quarters  of    ugal  force  of  the  revolving  disk.  The 
an  inch  thick  at  a  distance  of  several    bullets  leave  the  gun  all  in  the  same 

plane,  but  not  all  in  the  same 
direction.  They  come  through 
a  slit  in  the  casing  of  the  re- 
volving disk,  which  represents 
about  five  degrees  of  the  per- 
iphery. Actual  tests  have  shown 
that  the  linear  velocity  of  the 
bullets  (2000  feet  per  second) 
is  greater  than  the  velocity  of 
the  disk. 

It  is  stated  that,  no  matter 
what  may  be  the  speed  of  the 
disk,  the  bullets  always  come 
out  at  the  same  place.  This 
result,  which  involves  compli- 
cated mathematical  and  me- 
chanical problems,  is  obtained 
by  the  feeding  mechanism  and 
the  peculiar  form  of  the  curve 
of  the  grooved  ridge.  One  of 
the  illustrations  shows  a  top 
view  of  the  feeding  hopper. 
The  gun  may  be  revolved  by 
an  electric  motor,  a  gasoline 
engine  or  by  hand  power. 
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Phatrm  ©  lot.  Kilm  H  rr. 

The  disk  of  the  gun  may  be  revolved  by  an  elec- 
tric motor,  a  gasoline  engine  or  by  hand  power 
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Beware !  The  Tanks  are  Coming — 
Under  the  Table 


of  the  shoes  and  tacked  or  screwed  down. 
The  illustration  shows  a  pair  of  shoes 
thus  metal-soled  and  heeled  and  the  tools 

OUR  picture  shows  a  toy  tank  with  its    used  in  doing  the  work.    It  is  scarcely 
young  commander.    This  is  a  most    necessary  to  state  that  both  the  British 
realistic  toy,  although  it  is  very  inex-    and  the  French  authorities  encourage 


pensive.  The  sides  and  body  are  made 
of  wood,  and  the  gun  turrets  are 
merely   other   scraps   of  wood 
nailed  to  the  sides.    The  gun 
ports  are  drilled  obliquely 
BO  that  the  guns  point 
forward.    Ordinary  pa 
per  cigarette  holders 
serve  as  guns — fired 
in   a   most  realistic 
manner  by  inserting 
fireworks  into  them. 
These  toys  have  no 
motive  power,  as  they 
are  primarily  intended 
for  the  very  little  folks, 
but  they  make  fine  stage 
properties  in  sanguinary 
play-room  battles.  They 
are  not  dangerous  even 
for  youngsters. 


this  economy  in  shoe  materials. 


Here  is  the  toy  tank  in  full  ac- 
tion.   Note  the  gun  being  fired 


WTiy Isn't  ItHotter Nearer  the 
Sun  Than  Away  From  It? 

\  7KY  is  the  air  gen- 

VV    erally  much 
colder  a  mile  above  the 
earth  than  near  the 
ground?   The  heat  of 
the  atmosphere  comes 
from  the  sun,  but  by 
a  somewhat  indirect 
process.    The  incom- 
ing sunbeams  are  only 
slightly   absorbed  by 
the  dry  air  at  high  levels, 
and  so  have  little  effect 
on  its  temperature.  In 
the  lower  regions  of  the 
atmosphere  there  is  al- 
ways a  considerable 
amount  of  water  vapor 

Novel  Idea  of  Converting  Shell-Cases    ^"^^^^^  i°       ^"^^"^     K^s),  and  this  sub- 
j  ^  n    *  ^  stance  has  a  relatively  large  capacity  for 

into  Shoe  Protectors  absorbing  heat  from  sunshine  L^tly. 

TRENCH  life  is  extremely  hard  on  the  earth  absorbs  all  the  heat  that  falls 
shoes.  That  has  been  definitely  proved,  upon  it,  and  then  gives  it  back,  by  radia- 
Rough  usage  and  exposure  to  mud  and  tion  or  conduction,  to  the  air  above  it, 
water  quickly  wear  them  out.  For  a  long  Thus  the  atmosphere  is  mainly  heated 
time  the  men  in  the  trenches  have  tried  to  from  below  and  not  from  above.  Air 
devise  some  method  of  prolonging  the  heated  near  the  ground  tends  to  rise,  but 
life  of  soles  and  heels, 
and  happy  idea  of 
some  French  soldier 
to  use  discarded  shell- 
cases  to  strengthen 
the  heels  and  soles  of 
his  shoes.  The  plan 
proved  thoroughly 
practical,  and  soon 
many  other  French 
and  British  soldiers 
imitated  the  example 
of  the  inventive  poilu. 

The  shell  cases  are 
cut  open  lengthwise 
and  rolled  flat.  Then 
the  soles  and  heels  are 
cut  out  with  strong 
shears  to  fit  the  shape 


It  was  a  bright 


fl  [•><    Klliii  >.  rv 

A  pair  of  shell-soled  trench  shoes  and 
the  tools  used  in  doing  the  job  properly 


it  cools  rapidly  in  rising.  As  it 
reaches  higher  levels 
the  pressure  upon  it 
is  less;  it  expands, 
pushing  away  the  sur- 
rounding air,  and  it 
uses  up  in  this  work 
some  of  the  energy 
that  it  originally  po». 
sessed  in  the  form  of 
heat .  Th  is  p  rocess  is  re- 
ferred to  by  scientists 
as  "adiabatic  cooling." 

This  explains  why 
the  heat  of  summer 
often  seems  to  come 
up  from  the  ground, 
rather  than  from  the 
boiling  suQ  above. 
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Folding  Steering-Wheel  Locks  Auto- 
mobile and  Makes  It  Easy  to  Get  Out 

THE  latest  comfort-giving  automobile 
accessory  consists  of  a  folding  steer- 
ing-wheel which  performs  the  dual  purpose 
of  making  it  easy  for  the  driver  to  get 
into  his  seat  and  of  locking  the  car  in 
place  so  that  it  cannot  be  steered  if 
thieves  should  attempt 
to  make  off  with  it. 
Folding  steering-wheels 
are  not  new;  neither  are 
steering  wheels  that  can 
be  locked.  However,  the 
combination  of  the  two 
is  a  new  idea  of  gp'eater 
simplicity  than  two  sep- 
arate devices. 

Instead  of  the  entire 
wheel  sliding  about  the 
top  of  the  post  as  in 
most  folding  wheels,  the 
one  shown  is  hinged  at  opposite  points. 
The  rear  half  may  be  swung  down 
and  under  to  permit  the  driver  to  stand 
erect  between  his  seat  and  the  wheel 
instead  of  having  to  slide  into  his  seat. 


This  picture  shows  the 
side  window  being  fitted 
to  the  automobile  body 


Showing  how  the  v/indows 
are  stowed  to  prevent 
rattling  when  not  in  use 


Carrying  Automobile  Sedan  Parts 
Without  Rattling 

MANY  of  the  convertible  sedan  auto- 
mobile bodies  carry  the  side  window 
and  door  sashes  in  pockets  in  the  body 
sides  and  doors.    The  result  is  consider- 
able car  rattle,  especially  when 
the  car  is  traveling  over  rough 
roads.    To  offset  these  difficul- 
ties, several  manufacturers  are 
making  the  glass  panels  integral 
with  the  frames  so  that  they 
may  be  entirely  removed  and 
^      placed  in  a  wider  and  roomier 
\    compartment  back  of  the  rear 
'    '    seat,  as  shown  in  one  of  the  ac- 
y      companying  illustrations. 


Here  is  a  new  combination  toio'ng  steer 
ing-wheel  and  steering-lock  for  your  cor 


Liberty  Motor-Cycle  to  be  Worthy 
1' ollower  of  Liberty  Airplanes 

A  \  /'ELL,  we  have  the  Liberty  engines, 
V  V  the  Liberty  airplanes,  and  the 
Liberty  motor-trucks.  Now  we  are  going 
to  have  Liberty  motor-cycles.  The  motor- 
cycle is  one  of  the  most  important  factors 
to  the  intelligence  departments  on  ac- 
count of  its  speed,  handiness,  and  ability 
to  go  where  an  automobile  cannot.  Ac- 
cordingly arrangements  are  being  com- 
pleted to  standardize  them  and  turn 
them  out  in  vast  numbers,  like  other 
nece.sHaries. 
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An  Enterprising  Photographer 
"Shoots'*  Draft  .\rmy 

IT  was  an  event  to  be  remembered  when 
the  10,000  men,  forming  the  New  York 
contingent  for  the 
selective  draft  army 
marched  in  parade  on 
Fifth  Avenue,  New 
York  City,  on  Wash- 
ington's Birthday, 
during  a  blinding 
snowstorm.  In  spite 
of  the  unfavorable 
weather  ,  photog- 
raphers managed  to 
get  many  excellent 
pictures  of  the  parade. 
Particularly  interest- 
ing were  the  motion- 
pictures  taken  by  an 
enterprising  motion- 
picture  concern  which 
obtained  the  views 
in  a  novel  manner. 
By  special  permission 
a  giant  tripod,  tower- 
ing high  over  the 
heads  of  the  marchers 


in 


Draft  army  parade  photographed 
New  York  on  Washington's  Birthday 


and  the  multi- 
tude of  spectators,  was  set  up  at  the  inter- 
section of  Fortieth  Street  and  Fifth 
Avenue.  PYom  this  strategic  spot  the 
camera-man,  who  mounted  the  tripod  with 
his  camera  made  an  excellent  and  complete 
record  of  the  parade  as  it  passed  that  point. 


High-Water  Street  Cars  Recently 
Used  in  Cincinnati 

WHEN  the  Ohio  River  is  on  a  ram- 
page, the  streets  in  the  lower  sec- 
tion of  Cincinnati  in 
the  levee  district,  are 
often  flooded  and 
many  times  traffic  oi 
the  car  lines  has  had 
to  be  stopped. 

To  remedy  this  con- 
dition the  engineer- 
ing department  of  the 
traction  company  de- 
\'ised  the  high-water 
cars  shown  in  the  ac- 
companying illiistra- 
tions.  The  car  bodies 
are  placed  upon  tres- 
tles resting  upon  the 
wheel  trucks,  so  that 
the  floors  of  the  cars 
are  about  five  feet 
above  the  level  of  the 
street.  The  front  car 
furnishes  the  power 
with  its  motors  up 
high  and  dry  and  communicates  it  to  the 
car  wheels  by  means  of  sprocket  chains. 
The  trailers  are  similarly  raised  and  three 
steps  give  access  to  them.  These  cars  are 
capable  of  making  their  way  through  water 
of  a  depth  of  five  and  a  half  feet  and  are 
giving  great  satisfaction. 


Cincinnati's  high-water  cars,  specially  designed  so  that  car  and  running  gear  are  all  out  of 
'••he  water.    The  cars  can  run  in  iive  and-a-half  feet  of  water  and  operate  in  flood-time 
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This  remarkable  picture,  which  looks  so  much  like  a  glorious  sunset  or  cloud  effect,  is  in  reality 
a  great  pile  of  coal  in  flames  at  Superior,  Wis.    It  was  finally  put  out  with  bicarbonate  of  soda 


Extinguishing  Fires  in  Coal  Piles 
with  Bicarbonate  of  Soda 

IT  has  long  been  known  that  as  the  re- 
sult of  spontaneous  combustion  fires 
often  originate  in  the  interior  of  large 
coal  piles,  especially  when  the  coal  is 
fine  and  contains  a  large  percentage  of 
sulphur.  Some  of  the  recent  coal-pile 
fires  have  demonstrated,  however,  that 
under  favorable  conditions  spontaneous 
combustion  is  liable  to  take  place  even 
in  piles  composed  of  coal  in  large  lumps. 
It  depends  principally  upon  the  nature 
of  the  coal  and  upon  the  amount  of  rain 
to  which  the  pile  is  exposed. 

John  A.  Thomas,  of  Columbus,  O., 
who  made  a  special  study  of  spontaneous 
combustion,  is  the  originator  of  a  simple 
and  effective  method  of  extinguishing 
such  coal  fires.  The  application  of  his 
method  has  prevented  enormous  damage 
in  several  instances,  where  fire  had 
originated  in  large  accumulations  of  coal. 

Mr.  Thomas  uses  a  strong  solution  of 
bicarbonate  of  soda,  which  he  throws  upon 
the  burning  coal-pile  by  means  of  a  force 
pump.  The  carbon  dioxide,  released  from 
the  soda  puts  out  the  fire.  The  gas  is  assist- 
ed by  the  water  which,  by  the  heat  of  the 
burning  coal,  is  transformed  into  steam. 

The  illustration  shows  the  burning  coal- 
pile  at  Superior,  Wis.    A  considerable 


part  of  the  100,000  tons  comprising  this 
pile  was  saved  by  Mr.  Thomas,  after  the 
fire  had  been  raging  more  than  three 
weeks  in  the  interior  of  the  pile. 

Why  It  Is  That  Bricks  Are  Made 
with  Straw 

EVERYONE  is  familiar  with  the  story 
of  how  Pharoah  commanded  his 
taskmakers  to  increase  the  burdens  laid 
on  the  Israelites  by  withholding  from 
them  the  straw  wherewith  to  make 
bricks;  and  doubtless  many  have  won- 
dered wherein  the  hardship  lay.  By  most 
people,  probably,  the  view  has  been  held 
that  the  straw  was  added  as  a  binding 
maiierial,  much  as  hair  is  used  in  mortar; 
but  such  an  explanation  is  scarcely  satis- 
fviiig  when  it  is  remembered  that  the 
straw  fiber  is  a  very  weak  one.  Alexander 
Findlay  says  in  his  "Chemistry  in  the  Ser- 
vice of  Man"  (Longmans,  Green  and  Co.): 

".\bout  fourteen  years  ago  it  was  found  by  Dr. 
K.  G.  Acheson.  to  whom  wo  owe  the  «li.s<x)very  of 
(Arlmrundum  and  the  pruceaa  of  making  artiKoial 
griphite,  that  when  clay  bt  mixed  with  a  dilute 
solution  of  tannin,  it  become^s  much  more  plu.stic, 
and  the  strength  of  the  dried  bric  k  is,  moreover, 
greatly  increase<l.  Although  straw  d«H»»  not  con- 
Liin  tannin,  it  was  found  that  when  straw  is  treated 
with  water,  the  extract  obtained  has  the  same 
action  on  clay  as  tannin  has.  the  plasticity  iif  the 
clay  and  the  bardneiis  of  the  brick  being  greatly 
increased." 
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baooii.)^  a  hawK  trom  a  motorcycle  while  riding  at  forty-five  miles  an  hour.  A  highly 
successful  method  of  killing  birds,  employed  by  an  enterprising  Los  Angeles  taxidermist 


Shooting  Hawks  from  a  Fast  Motor- 
cycle While  Traveling  at  Speed 

EVERETT  COLBURN,  a  Los  An- 
geles taxidermist,  has  evolved  a  new 
method  of  hunting  hawks  and  other  birds 
of  prey  which  is  spectacular  and  hazard- 
ous, but  nevertheless  efficient. 

Mr.  Colburn,  who  is  also  a  motor- 
cyclist, noticed  that  often  when  he  was 
touring  over  the  country  highways,  hawks 
would  frequently  sit  on  telegraph  or  fence 
posts  at  the  side  of  the  road  and  allow 
him  to  pass  on  his  machine.  They  had 
come  to  regard  the 
machine  as  a  harm- 
less thing.  So,  by 
way  of  experiment, 
he  constructed  a 
bracket  on  the  top 
of  the  gasoline  tank 
of  his  mafhine  for 


The  Windows  Fold  Back  Out  of  the 
Way  and  Let  in  the  Air 

ANEW  type  of  casement  window, 
shown  on  the  house  in  the  accom- 
panying illustration,  overcomes  several  of 
the  ills  that  casements  are  heir  to. 
While  the  windows  are  held  rigidly  at 
both  the  top  and  the  bottom,  they  may 
be  easily  moved  from  side  to  side.  When 
shut  they  make  a  tight,  weather-proof 
joint.  Thus  there  is  an  unobstructed 
opening  when  the  windows  are  opened 
and  a  real  window  when  they  are  closed. 

Almost  any  st>ie 
of  finish  that  is  pos- 
sible with  other  win- 
dows may  be  used, 
including  the  di\i- 
sion  of  the  sash  into 
small  panes  or  fitting 
with  art  glass.  Slid- 
ing screens  placed  on 
the  inside  next  to 
the  screens  are  used: 
the  shades  and  dra- 
peries are  placed  in- 
side the  screens. 
This  allows  the  ad- 
justment of  the 
shades  without  open- 
ing the  screens,  and 
also  prevents  the 
shades  and  draperies 
from  being  blown 
outside  when  the 
window  is  open. 


cnt  window  is  weather-tight  and 
open  and  close.  It  docs  not  rattle 
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A  Floating  Invitation  to  Suicide 


It's  a  mine  with  an  imitation 
periscope  projecting  from  the  water 


1 


""[3ERISCOPE  in  sight!"  calls  one  of 
r"^  the  lookouts  on  the  starboard  side, 
excitedly  pointing  to  a  small  object 
a  few  hundred  yards  away,  which  his  keen 
and  well-trained 
eye  has  just  dis- 
cerned. A  dozen 
glasses  are  trained 
upon  that  object 
a  moment  later 
and  as  many  ob- 
servers, firmly  con- 
vinced by  what 
they  see,  that  they 
have  the  periscope 
of  a  hostile  sub- 
marine before 
them,  begin  to  fid- 
get in  anticipation 
of  the  coming 
events.  The  first 
impulse  of  the  offi- 
cers of  the  ship  is 
to  head  straight 
for  the  periscope 
and  to  ram  the 
submarine  to 
which  it  belongs. 

The  captain, 
knowing  that  in 
the  early  months 
of  the  war  eighty 
British  ships  were 
sunk  because  their  impetu- 
ous commanders  thought 
that  periscopes  are  always 
associated  with  submarines, 
does  not  yield  to  the  rash 
impulse  of  his  officers,  but 
decides  to  try  a  shot  at  the 
periscope  first.    The  second 
shot  hits  it  squarely  and 
there  is  a  terrific  explosion. 

It  was  a  mine  not  a  sub- 
marine—  a  mine,  equipped 
with  a  seductive  imitation  of 
a  periscope  designed  to  lure 
on  overbold  vessels.  An  at- 
tempt to  ram  the  supposed 
submarine  would  have  been 
fatal  to  the  ship.   The  mine 


Ships  will  do  well  to  steer  clear  of  this  imita- 
tion of  a  periscope;  to  ram  it  means  exit 


Imitation  periscope 
txploder  arms 

Siviiphuric  acid 
PHminj  charge 


Fff\top«vfnt 
rotAtton — • 


Submersion  i*ei5ht- 

Charged  with  T.  N.T.,  wet 
gun-cotton  or  dynamite 


is  the  invention  of  a  foreign  officer  now 
working  foj  the  United  States  Govern- 
ment and  proved  to  be  highly  effective  in 
the  early  part  of  the  war,  until  the  com- 

  manders  of  vessels 

had  learned  to 
curb  their  impetu- 
ous impulse  to  ram 
everything  that 
looked  like  a  peri- 
scope. 

A   large  metal 
cylinder   holds  a 
firing    charge  of 
five  hundred 
pounds  of  tri-nitro- 
toluol,   wet  gun- 
cotton    or  dyna- 
mite.    Bolted  to 
the  lower  end  of 
the  cylinder  is  a 
weight  to  keep  the 
mine  upright  and 
so  far  submerged 
that  only  the  tubu- 
lar firing  device, 
simulating  a  peri- 
scope,  shows 
above  the  surface. 
The  trigger  ends 
are  in  the  top  of 
the  periscope-like 
device.    The  trig- 
ger is  so  arranged  that  any 
pressure  upon  it  causes  it  to 
break  a  bottle  filled  with 
sulphuric   acid.     The  acid 
sets  off  the  priming  charge  in 
the  lower  part  of  the  tube, 
and  this  causes  the  explosion 
of  the  main  charge  of  the 
mine.    Of  great  importance 
is  the  vertical  fin  attached  to 
the  out-side  of  the  mine.  It 
acts  like  the  rudder  of  a  ship 
and  prevents  the  mine  from 
spinning  around  under  the 
influence  of  wind  and  wave 
action,  which  adds  in  a  large 
measure  to  the  value  of  the 
invention. 
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The  seat  gives  the 
baby  just  the  right 
height  for  comfort 
at  the  dinner  table 

This  shows  the  con- 
struction  of  the 
seat,  which  may  be 
compactly  folded  up 


How  to  Change  an  Ordinary  Chair 
Into  a  High  Chair  for  Baby 

LL.  FARRER,  of  Welland,  Ont.,  had 
.  three  little  children  of  high-chair 
age  in  his  family,  but  only  one  high  chair. 
This  set  Mr.  Farrer  thinking  and  eventu- 
ally the  idea  of  constructing  a  contrivance 
for  temporarily  changjing  a  low  into  a 
high  chair  took  definite  form  in  his  mind. 
After  a  number  of  disappointing  attempts 
he  evolved  the  invention  pictured. 

The  contrivance  consists  of  a  wooden 
seat  which  can  be  attached  to  the  back 
of  an  ordinary  chair  by  hooking  the  heavy 
wire  connected  with  each  folding  armrest 
over  the  back.  By  turning  the  spiral  of 
the  hooking  arrangement  the  height  of 
the  seat  can  be  adjusted  to  the  require- 
ments of  the  child  using  it.  When  the 
seat  is  not  in  use  it  can  be  folded  up  so 
as  to  take  but  little  space. 


poultry  without  the  aid  of  a  human  hand. 

The  barrel  shown  in  the  accompanj-ing 
picture  contains  water  which  drips  from 
the  spout  very  slowly  into  the  tilting 
bucket  below.  A  suitable  valve  regulates 
the  rate  at  which  the  water  drips  into 
the  bucket.  It  takes  eight  hours  for  the 
bucket  to  fill.  When  full  it  tilts  and 
dumps  the  water  into  a  trough. 
From  the  trough  the  water  flows 
to  a  basin,  from  which  the 
chickens  drink.  Attached  to 
the  weight  suspended  from 
the  tilting  bucket  are  bells 
which  jingle  as  the  bucket  is 
overturned  and  remind  the 
chickens  that  meal  time  has 
come,  quite  in  the  best 
boarding-house  style.  The 
feed  is  likewise  supplied  at 
regular  intervals  automatically, 
from  the  large  can  which  sur- 
mounts the  apparatus.  It  flows 
through  a  spout  into  the  hopper, 
and  thence  on  to  a  curved  delivery  plate 
which  scatters  it  in  all  directions  just 
as  if  it  were  thrown  out  by  hand. 

The  tilting  of  the  water  bucket  when 
it  is  emptied  supplies  the  motive  power 
for  operating  the  device  and  once  started 
it  requires  no  attention. 


Feeding  and  Watering  the  Chickens 
Automatically 

DON'T  scatter  chicken  feed  by  hand. 
It  is  a  waste  of  time  nowadays. 
Nikilas  Lappas,  of  Salem,  Massachu- 
setts, has  patented  a  machine  which 
does  the  work  and  never  forgets.  At 
regular  intervals  his  apparatus  delivers 
measured  quantities  of  water  and  feed  for 


Here  is  chicken -feeding  reduced  to  a  system. 
Water  and  feed  arc  automatically  dealt  out 
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Even  Fruit  Skins  Are  Utilized  Now.         Them  There  Pesky  Tobacco- 

Chewin*  Bugs  Ag'in 


AN 


This  Machine  Does  It 

apparatus  which  will  dexterously 
peel  everything  from  limes  to  large 
grapefruits  (the  first  stage  in  the  extrac- 
tion of  useful  oils  from  the  peels)  has  been 
developed  by  the  experts  of  the  Depart- 
ment of  Agriculture.    With  a  battery  of 
these  machines 
placed  in  a  fac- 
tory,  many 
thousands  of 
dollars  worth  of 
by-products 
can  be  utilized. 

Unlike  other 
peeling  ma- 
chines, the  fruit 
does  not  have 
to  be  sorted  to 
fit  into  the  grat- 
ings.    Fruit  of 
all  sizes  and 
shapes  tumbles 
down  through 
an  opening  in 
the  storage  box 
on  the  top  of 
the  apparatus  and 
falls  in  between  the 
flights  at  the  end  of 
a  long  horizontal 
screw.    This  screw 
is  revolved  by  a 
motor  with  the  re- 
sult that  the  teeth, 
projecting  from 


w 


HILE  tobacco  is  recognized  as  a 
valuable    insecticide    which  will 
kill  most  insects,  there  is  at  least  one  that 
lives  in  it  and  on  it  and  thrives  exceed- 
ingly—far too  exceedingly,  to  be  pleasant. 
This  tobacco  beetle,  as  he  is  called,  is 

 very  epicurean 

in  his  tastes  and 
prefers  the  bet- 
ter brands  of 
tobacco.  He  is 
a  native  of  Cuba 
and  the  Philip- 
pines, but  has 
spread  all  over 
the  world.  He 
only  lives  in 
manufactured 
and  stored  to- 
bacco, never  in 
the  growing 
plant. 

There  are 
several  other 
insects  that 
prey  on  the  to- 
bacco beetle,  and 
his  destructive  lar- 
vae, but  it  is  none 
the  less  necessary 
to  control  him  by 
artificial  means. 
Extremes  of  heat 
and  cold  will  eradi- 
cate him,  and  fumi- 

both  sides  of  the  gation  with  hydro- 

screw  flights,  take  hold  of  the  material    cyanic  acid  or  carbon  bisulphide  is  also  very 
and  turn  it  around  against  a  drum  which    effective  in  compassing  his  destruction, 
is  rotating  in  the  opposite  direction.  The  process  of  manufacture  usually 

The  drum  is  also  provided  with  short    does  away  with  both  beetles  and  eggs,  so 


Fruit  of  all  sizes  and  shapes  tumbles  down  through 
an  opening  in  contact  with  a  motor-revolved  screw 


fnflt  hopp«r 


fiipidly  rcvoivirj; 
loathed  dr 


srojt 


^et  receptacle 


teeth.    The  teeth  of  the  screw  and 
those  of  the  drum,  working  in 
opposite  directions  on  the 
fruit,  grate  the  skins  off. 
As  the  screw  tends  to  turn 
the  fruit   around,  it  also 
pushes  the  fruit  forward 
over  the  length  of  the  drum. 
The  peels  are  thus  made  to 
come  off  in  spirals.  The  peel- 
ings fall  into  a  trough  at  the 
bottom  of  the  machine  and 
the  fruit  pulps  are  dropped 
out  on  a  chute  at  the  side. 


Teeth  on  the  revolving 
drum.  The  peelings 
come  ofT  in  spirals 


that  if  protective  measures  are 
adopted  their  ravages  can  be 
more  or  less  obviated.  The 
smoker,  therefore,  has  no 
well  grounded  reason  to 
feel  concerned  regarding 
the  possibility  of  finding 
the  beetle  in  his  cigar  or 
cigarette.  And  the  fact  that 
the  insect  prefers  expensive 
tobacco  to  the  poorer  grades 
may  prove  consoling  to  hini 
who  can  afford  only  cheap 
"smokes." 
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destructive  in  some  forms  of  manufacture. 
The  canvas  tire  is  practically  noiseless, 
which  means  greater  comfort  in  cases 
of  hospitals  and  the  like  and  greater  pro- 
duction in  factories  by  the  decrease  of 
distracting  noises.  It  is  not  affected  by 
water,  oil  or  grease  and  as  a  result  is  used 
on  kitchen,  laundry  and  packing-hou» 
equipment. 


The  canvas  tire  is  less  de- 
structive to  concrete  factory 
floors,  linoleum  runways,  etc., 
and  is  practically  noiseless 

This  improved  tire  is  made 
up  of  layers  of  canvas  bound 
together,  and  may  be  fitted 
with  a  roller  bearing  as  shown 

Canvas  Wheels  Reduce 
Noise  and  Save  Floors 


Tire  Repairing  Made  Easy 
with  a  New  Spreader 

AN  accessory  designed  to 
L  makeeasier  and  lighter 
the  work  of  repairing 
automobile  tires  has  re- 
cently been  put  on  the 
market.  It  consists  essen- 
tially of  two  parts — a  buffer 
plate  and  a  working  stand 
on  which  the  tire  cover  is 
held.  The  buffer  plate, 
which  is  convex,  is  applied 
'to  the  outside  of  the  cover 
at  the  place  where  it  b 
desired  to  make  the  repair, 

WE  have  steel  tires,  pneumatic  tires  and  is  held  in  place  by  a  clamp.  Thus 
and  solid  rubber  tires,  each  with  the  cover  is  pulled  back  and  the  operator 
its  place  on  some  sort  of  vehicle,  but  the  is  able  to  reach  the  canvas.  The  cover 
latest  is  a  canvas  tire  designed  for  fac-  is  then  placed  on  the  stand,  as  shou-n 
tory  trucks,  hand  trucks,  electric  indus-  in  our  illustration,  with  the  buffer  plate 
trial  vehicles  and  other  portable  objects  next  the  stand.  It  is  held  in  place  by 
such  as  hospital  beds. 


operating  tables,  oil 
and  gasoline  tanks 
and  a  score  of  other 
devices.  I^ess  resili- 
ent and  less  costly 
than  rubber,  the  can- 
vas tire  is  far  more 
resilient  than  iron  or 
steel  and  of  equal 
wearing  qualities. 

The  canvas  tire 
finds  its  greatest  field 
on  vehicles  which  are 
either  slow  or  which 
do  not  travel  far. 
It  is  far  less  destruc- 
tive to  concrete  fac- 
tory floors,  linoleum 
runways,  etc.,  than 
metal  tires  and  does 
not  wear  away  con- 
crete and  produce  the 
fine  dust  which  is  so 
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TREADLE  CONTROLLING  MOOK3 


The  work  of  Automobile  tire  repair- 
ing is  made  easy  with  this  machine 


two  claws  that  en- 
gage the  beads  of  the 
cover  and  hold  it 
firmly.  The  stand 
has  four  small  rollers 
on  its  saddle  which 
can  be  raised  to  bear 
the  weight  of  the 
cover,  enabling  it  to 
be  easily  rotated  for 
examination,  or  which 
can  be  retracted  level 
with  the  saddle  while 
the  cover  is  being 
worked  on.  The  ma- 
chine weighs  about 
sixty  pounds.  The 
fabric  can  be  cleaned 
with  a  buffer  wheel 
in  a  very  short  time, 
instead  of  by  the  old 
laborious  method  of 
scrubbing  with  gaso- 
line. 
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School  Trains  Women  for  Railroad  Service 


Some  Wonderful  Changes  Wrought  by  the  Draft 


THE  war. has  created  in  all  belligerent 
countries  a  scarcity  of  male  workers 
in  occupations  which  heretofore 
have  been  considered  unsuitable  for 
women.  Thousands  of  the  young  men 
employed  in  the  shops  and  factories,  the 
offices,  yards  and  round  houses  of  the 
various  railroad  lines  of  the  country  have 
been  drafted  into  the  army  or  navy  and 
many  thousands  more  are  sure  to  be 
drafted  if  the  war  should  continue  for  a 


long  time.  The  railroads,  being  con- 
ducted upon  a  strict  business  basis,  never 
employed  more  men  than  were  absolutely 
necessary  for  maintaining  the  efficiency 
of  the  service.  To  prevent  the  service 
from  being  crippled,  the  vacancies  must 
be  filled  with  other  efficient  workers. 

Realizing  that  the  supply  of  available 
men  is  greatly  limited,  some  of  the  large 
railroads  took  steps  to  train  women  to 
take  the  places  of  the  men  drafted  into 
militarj'  service.  Since  many  branches  of 
the  railroad  service,  like  the  telegraphic 
and  telephonic  service,  the  block-signal 
operating,  etc.,  demand  a  certain  amount 
of  previous  training  and  experience,  some 
of  the  large  railroad  companies  estab- 
lished schools  for  the  systematic  training 
of  young  women  for  these  branches  of 
service.  The  students  are  taught  teleg- 
raphy and  in  six  to  eight  months  most  of 
them  develop  into  skilful  and  rapid  send- 
ers and  receivers  of  telegraphic  messages. 
They  are  also  instructed  in  the  manner 
of  controlling  the  block  signal  system  by 
telegraph  and  telephone.  The  instruc- 
tion is  along  practical  lines  and  is  aided 
by  models  of  railroad  tracks  with  block 
signals,  switches,  trains,  etc. 


Studying  the  movement  of  trains  by  means  of  realistic  models.  Below :  Part  of  the  room  in 
which  girls  arc  preparing  themselves  to  become  railroad  telegraphers  and  train  operators 
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Our  War  Sugar  Bowl 

Sugar  is  a  quick-action  food,  and  that  is 
why  armies  must  have  it  to  restore  energy 

By  John  Walker  Harrington 
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The  diagram  on  the  sugar-bowl  represents 
the  comparative  total  consumption  of 
sugar  of  the  eight  countries  mentioned 

SWEETS  are  the  true  food  for  fighting 
men,  as  sugar  is  almost  instantly 
converted  into  heat  and  energy. 
It  ifl  pure  fuel  for  the  human  furnace 
and  it  burns  without  ashes.  Mosso, 
the  distinguished  Italian  physiological 
chemist,  through  experiments  in  Naples 
many  years  ago,  proved  this  with  the 
ergograph,  a  contrivance  which  measures 
the  fatigue  that  ensues  when  the  hand  is 
opened  and  shut,  for  example.  He  demon- 
strated that  from  three  to  five  ounces  of 
sugar  eaten  in  the  afternoon  between  the 
hours  of  five  and  seven  o'clock  restored 
the  vitality  which  lags  always  at  that 
period  of  the  day  and  practically  started 
the  human  machine  going  with  the  same 
force  which  it  had  in  the  early  morning. 

The  German  Army  Fights  with  Sugar  as 
Well  as  with  Bullets 

Germans,  always  on  the  alert  to  utilize 
the  discoveries  of  science,  have,  in  effect, 
claimed  the  work  of  Mosso  as  their  own 
and  put  it  into  practical  application  at 
their  army  maneuvers.  Soldiers  under 
special  rations  of  sugar  withstood  the 
hardship  of  forced  marches  much  better 
than  did  those  who  had  none  or  even  a 
normal  amount. 

With   the   declaration    of    war,  the 


amount  of  sugar  consumed  by  each  per- 
son in  Germany  rapidly  increased,  and  the 
army  got  most  of  it.  In  the  meantime, 
the  vast  beet  fields  of  France  and  Belgium 
had  been  devastated,  and  the  whole  cane 
sugar  trade  which  had  been  supplying 
Great  Britain  with  such  enormous  quanti- 
ties was  much  disturbed.  Of  the 
18,000,000  tons  of  sugar  which  the  world 
produces  a  little  more  than  half  is  cane 
and  the  balance  beet.  In  making  esti- 
mates the  sugar  derived  from  the  maple 
tree  and  other  insignificant  sources  is 
not  considered. 

Australians  Have  the  Sweetest 
Tooth  of  All 

Although  the  United  States  is  out- 
stripped in  both  beet  and  cane  growing  by 
six  nations,  she  leads  in  the  world's  sugar 
marts.  We  consume  nearly  4,000,000 
tons  a  year  and  each  person  eats  an 
annual  allowance  of  86  pounds,  according 
to  the  returns  for  1917.  Although  the 
American  sugar  barrel  demands  the  most, 
the  American  sugar  bowl,  that  is,  the 
amount  eaten  by  each  person,  is  not  so 
large  as  in  some  countries.  The  leas 
sugar  a  nation  produces,  the  more,  rela- 
tively, it  is  likely  to  eat.  The  Australians 
have  the  most  eager  sweet  tooth,  for 
each  one  of  them  in  twelve  months  con- 
sumes 106  pounds. 

Denmark,  which  is  small  in  population, 
suddenly  rose  to  a  per  capita  consump- 
tion of  93.48  pounds  a  year  in  1914-15, 
an  excess  which  perhaps  her  Teuton 
neighbors  can  explain.  The  United 
Kingdom,  that  is  England,  Ireland  and 
Wales,  is  credited  in  that  period  wiih  an 
annual  per  capita  consumption  of  89.49 
pounds,  while  for  the  same  season  every 
American  was  eating  sugar  at  the  rate 
of  84.40  pounds  a  year.  The  Germans 
had  been  having  before  1914  forty  pounds 
a  year  each.  Owing  largely  to  needs  of 
the  army  and  also  to  the  fact  that  the 
Teuton  countries  which  had  been  ex- 
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porting  large  quantities  of  sugar  began  to  eat  the  surplus  to 
make  up  for  the  deficiency  of  other  foods,  they  soon  reached 
a  per  capita  consumption  of  74.95  pounds. 

All  these  orders  for  quick-action  food  brought  in  sight 
the  bottoms  of  sugar  bowls  and  barrels  all  over  the  world. 
Germany  is  getting  a  very  scant  ration  of  sugar  at  present. 
The  government  of  France  has  decreed  that  twelve  pounds 
a  year  is  quite  enough  for  each  of  her  inhabitants,  and 
similarly  the  United  Kingdom  family  supply  has  been  cut  to 
36  pounds  a  year  for  each  person. 

These  figures  do  not,  however,  include  the  amount  of 
sugar   which    confectioners    and    bakers  and 
manufacturers  work  into  their  products.  The 
actual  amount  of  sweetening  which  the  French 
individual   assimilated   in    1917,   judging  from 
certain  export  figures,  was  probably  24  pounds, 
which  was  slightly  less  than  normal.    The  best 
obtainable  statistics  indicate  also  that  in  the 
United  Kingdom  enough  raw  sugar  was  received 
to  give  every  man,  woman  and  child  62  pounds 
in  1917  as  compared  with  the  77  pounds 
of  refined  sugar  assimilated  the  pre- 
vious year. 


of 


America  Is  Not  Saving  Much  Sugar 

Despite  the  cautions  of  the  Food 
Administration,  the  consumption 
sugar  in  the  United  States 
has   not  decreased  very 
much,  considering  the  fact 
that  candies,  desserts  and 
various  other  edibles  are 
being  used  more  than  su- 
gar in  the  concentrated 
forms.  The  exportation  of 
condensed  milk  and  canned 
fruits  has  also  somewhat 
augmented 
the  American 
use  of  sugar. 
Another  fac- 
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tor  in  the 
six  pounds 
per  capita 
increase 
in  consump- 
tion in  1917 
as  c  o  m  - 
pared  with 
1916  has 
been  the 
curtailing  of  the  liquor 
traffic.    Even  before  the 
war,  sugar  was  having 
an  increasing  vogue  as  a 
substitute  for  alcohol. 

In  some  phases,  the 
present  sugar  shortage 
i.s  a  blessing  in  disguise. 
The   recent  investiga- 
tions of  Professors  Sher- 
man and  Swartz  in  the  laboratories 
of  Teachers  College,  Columbia  Uni- 
versity, show  that  we  are  inclined 
to  eat  more  free  or  uncombined 
sugar  than  we  should.     Four  to 
five  ounces  a  day,  which  is  about 
our   present    consumption   in  all 
forms,  is  considered   a  healthful 
ration.    It  is  best  to  eat  sugar  in 
made  dishes  or  conserves,  so  that  it  may  be 
somewhat  diluted  and  therefore  more  digestible. 

Much  sugar  can  be  provided  for  our  fighters, 
if  we  eat  more  sweet  fruits  and  vegetables,  as 
well  as  of  that  allurinu'  though  often  cloying 
honey,  which  satisfied  a  saccharine  craving  long 
before  the  Crusaders  brought  from  the  Orien: 
the  magic  crystal  of  the  succulent  cane.     In  addition  to  hone' 
we  have  as  sweeteners  maple  syrup  and  corn  syrup,  which  W 
both  answer  many  purposes  for  which  we  now  use  sugar,  ai. 
often  quite  as  satisfactorily. 
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The  "Fulton  Market''  Hair  Cut  in 
Your  Own  Home 


A  Maker  of  Relief  Maps  Who  Has 
Few  Competitors 


HAVE  you  ever  heard  of  the  "Fulton  'T^HERE  are  only  a  few  men  in  this 

Market"  hair  cut?  After  the  barber  J.    country  who  devote  their  time  to  the 

has  trimmed  your  back  hair  as  closely  as  making  of  relief  maps.    One  of  the  most 

he  can  with  the  shears,  he  strops  his  noted  makers  of  such  maps  is  Fred 

razor  and  proceeds  to  shave  your  Burgie,  a  French  Swiss,  who  learned 


neck,  as  if  he  suspected  you 
of  a  desire  to  grow  whisk 
ers  where  they  ought 
not  to  be.    The  re- 
sult is  so  pleasing  to 
the  eye  of  the  New 
York  'longshoreman 
and  the  Western  cow- 
puncher  that  the 
shaved  neck  has  its 
vogue    among  those 
who  hold  Fifth  Avenue 
and  its  foppish  ways  in 
contempt.    Even  if  you 
survive  the  loss  of  blood 
caused  by  incidental 
gashes  you  may  be  tem- 
porarily or  permanently 
disfigured.    The  artistic 
success  also  is  questionable. 

To  supply  the  wants  of  neck-shavers, 
Mr.  William  C.  Bridges  of  Muscatine, 
la.,  has  invented  a 
device  to  make 
shaving  one's  own 
neck  a  harmless 
operation.  An  ad- 
justable  band 
which  encircles  the 
head  is  connected 
by  a  curved  and 
rig^d  finger  exten- 
sion with  the  guard 
proper.  This  pro- 
tective part  of  the 
device  consists  of 
an  adjustable  ar- 
rangement of 
curved  strips  of 
metal  orsomeother 
material,  held  to- 
gether by  pins 
moving  in  slots. 
To  give  the  g^ard 
a  firmer  support  it 
is  supplied  at  its 
ends  with  ear  rests 
covered  with  rub- 
ber sheaths. 


No  danger  in  shaving  your  neck 
with  this  well -contrived  device 


the  art  from  his  father,  Pro- 
fessor Joseph  Burgie,  for- 
merly a  famous  European 
maker  of  relief  maps. 
More   than  forty 
years    ago,  Prof. 
Burgie,  accompanied 
by   his   son,  Fred, 
went    to  Palestine 
and  made  a  careful 
survey  of   the  Holy 
Land.     He  gathered 
valuable  data  concern- 
ing many  points  of  im- 
portance in  histor>'  and 
tradition  and  used  them 
after  his  return,  when  he 
made  a  relief   map  of 
Palestine. 

Fred  Burg^ie  followed  in  his  father's 
footsteps  and  became  the  most  renowned 
maker  of  relief  maps  in  the  United  States. 

In  his  little  shop  in 
Rochester,  N.  Y, 
he  has  made  a  Urgt 
map  of  Palestine, 
now  at  Crystal  Pal- 
ace, London,  and  t 
smaller  replica  of 
that  map  for  the 
National  Museum 
in  Washington. 


Photograph  of  a  section  of  the  Pal- 
estine relief  map  modeled  by  Mr. 
Burgie,  for  Crystal  Palace,  London 

Fred  Burgie,  at  work  on  a  map 
at  his  shop  in  Rochester,  N.  Y.. 
He  is  an  expert   in   this  work 
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Bacteria  Cannot  Live  in 
the  Light 

IF  we  cover  with  black  paper 
one-half  of  a  petri  dish  (a 
small  circular  glass  tray  with 
cover)  in  which  bacteria  are 
growing  and  then  place  the 
diflh  in  a  light  warm  place  for 
a  few  days,  the  growth  of  bac- 
teria in  the  light  part  of  the 
dish  will  be  found  to  be 
checked,  while  growth  con- 
tinues in  the  covered  part.  It 
is  a  matter  of  common  knowl- 
edge that  disease  germs  thrive 
where  dirt  and  darkness  exist 
and  are  killed  by  any  long 
exposure  to  sunlight.  Accord- 
ing to  George  W.  Hunter's 
"Civic  Biology"  (American 
Book  Company)  this  shows  us 
the  need  of  light  in  our  homes, 
especially  in  our  bedrooms. 


1^  \Vtv>t<-ni  Nc«t>«P<T  Uniou 

This  living  emblem  of  the  Marine  Corps  is  formed  of 
its  bearers  in  their  parade  ground  at  Paris  Island,  S.  C. 


Underfeed  Pipe  That  Loads  from 
the  Bottom 

THE  accumulation  of  moisture  laden 
tobacco  in  the  bottom  of  the  bowl  of 
the  pipe  is  unknown  in  a  style  that  is  fed 
from  the  bottom.  When  more  tobacco 
is  to  be  put  into  the  pipe,  the  bottom  is 
removed,  the  new  tobacco  inserted  from 
below,  and  the  bottom  replaced;  conse- 
quently no  part  remains  for  days  to  soak 
up  moisture  and  juices.  The  removal  of 
the  bottom  also  facilitates  the  cleaning  of 
the  pipe. 

Whether  or  not  one  would  appreciate 
the  aroma  of  tobacco  that  would  permeate 
his  clothes  as  a  result  of  carrying  around 
the  dottle  in  his  pipe  between  smokes, 
is  another  matter. 

Those  who  usually 
accumulate  a  lot  of 
moisture  in  their 
pipes  when  smoking 
will  find  this  new  fan- 
cied pipe  a  great 
boon. 
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Two  Thousand  United  States  Marines 
Form  Their  Emblem 

TWO  thousand  marines,  quartered  at 
the  training  station  of  the  U.  S. 
Marine  Corps,  at  Paris  Island,  S.  C,  are 
shown  in  the  accompanying  picture 
grouped  in  such  a  way  as  to  form  the 
design  of  the  service  emblem  of  the  Ma- 
rine Corps,  a  globe  showing  the  western 
hemisphere,  an  American  eagle  perched  on 
top  and  an  anchor  crossing  it.  It  is  well 
to  remember  the  fact,  that  in  the  emblem 
North  and  South  America  are  visible  on 
the  surface  of  the  globe.  Otherwise  it 
would  be  rather  difficult  correctly  to 
interpret  the  meaning  of  the  dark 
spot  within  the  circle 
representing  the 
globe. 

The  novel  grouping 
of  masses  for  pictorial 
effect  is  not  an  easy 
matter  and  it  must 
have  required  a  great 
deal  of  patience  to 
obtain  the  strikingly 
good  effect  shown  by 
the  photograph,  which 
was  taken  on  the  pa- 
rade grounds  of  the 
training  station. 


Section  and  mctliod  of  load- 
ing the   bottom- filling  pipe 
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What  a  $50  Liberty  Bond  Will  Buy 


The  War  Department  spends  $4,875,000 
a  month  to  txim  out  rifles  of  the  type  which 
this  soldier  is  holding  ready  for  the  attack 


Here's  another  use 
for  Liberty  Bond 
^oney.  Gas  masks, 
like  that  shown  in 
this  photograph, 
cost  $339,000  for 
the  men  of  one  di- 
vision of  infantry. 
But  that's  only  one 
item  of  one  nation. 
Almost  a  dozen 
cities  larger  than 
New  York  could  be 
bought  with  the 
money  spent  on 
the  war  by  the  vari- 
ous government! 


What  a  $50  Liberty  Bond  Will  Buy 


$3;  00 


Steel  helmets  can  be  supplied  to  one  division  for 
$84,000.  Helmets  of  the  type  pictured  here  will 
«ave  the  American  troops  from  death  or  wounds. 
The  rifle  recalls  the  words  of  General  Percin  of 
France,  who  said,  basing  his  statement  on  the 
cost  of  the  war  to  his  country  up  to  January 
31,  1917,  that  it  cost  $32,000  to   kill  a  man 


To  equip  three  brigades  willi  the  kind  of  shoes 
worn  by  this  defender  of  the  nation  means  an 
outlay  of  $285,600.  The  cost  of  each  pair  is  $5.10 
and  it  takes  nine  pairs  a  year  per  Amcrir.nn 
soldier  abroad,  allowing  for  consumption  and 
proper  reserve  supplies.  So  less  than  a  $50  Lib- 
erty bond  will  keep  a  man  shod  for  twelve  months 
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Giant  Cars  to  Help  in 
Solving  the  Coal  Problem 

ONE  of  the  reasons  given 
for  the  coal  shortage  dur- 
ing the  past  winter  was  thelack 
of  transportation  facilities. 

The  coal-carrying  railroads 
of   the   country  have  tried 
for  some  time  to  solve  this 
serious  problem  by  substi- 
tuting larger  cars  for  the 
old  style  coal  cars  of  limited 
capacity.    One  of  the  south- 
ern railroads  is  now  trying 
out    several    gigantic  coal 
cars,  which  hold  the  record 
as  the  largest  of  their  kind 
in  the  world.    The  average 
coal  car  in  u.se  on  the  differ- 
ent   railroad    lines    has  a 
capacity  of  sixty  tons,  while 
the  new  cars,  one  of  which 
is  shown  in  the  illustration, 
has  a  capacity  of  120  tons. 
The  new  cars,  which  differ 
materially  in  their  construc- 
tion from  the  old  style  cars, 
are  only  fifty  feet  long,  that 
is  fifteen  feet  longer  than  the 
average   coal   car   of  steel 
construction.      The  greater 
capacity  has  been  attained 
by  increasing  the  length  of 
the  car  and  also  its  depth. 
The    center    sill  running 
lengthwise  through  the  car 
acts  only  as  the  medium  for 
transmitting  the  pulling  and 
butling   stresses,    while  the 
side  framework  resting  upon 
the  trucks  carries  the  load. 
To  obtain  a  better  distribu- 
tion of  the  weieht,  six-whoel 
tri; 

201  n  man 


If  You  Own  a  Walnut  Tree  These 
Days  You're  in  Luck 

WALNUT,  walnut,  walnut.  That  is 
what  your  Uncle  Sara  is  looking  for 
just  at  present.  What  does  he  want  it 
for?  Why  gunstocks.  Walnut  is  and 
always  has  been  the  wood  par  excellence 
for  the  manufacture  of  stocks.  It  is  easy 
to  work,  will  not  easily  crack,  and  will  not 
splinter. 

In  .spite  of  the  enormous  demand  which 
has  always  existed,  and  exists  now  more 
than  ever,  there  is  any  amount  of  the 
wood  to  be  got,  so  long  as  you  are 
willing  to  pay  the  price.  The  reason  for 
this  is  that  in  the  timber  countries,  as 
they  have  become  more  and  more  settled, 
the  inhabitants  have  sought  to  beautify 
their  land  and  homes,  and  consequently, 
lacking  the  urging  of  necessity,  have  abso- 
lutely refused  to  sell  their  trees  at  any 
price.  Now,  under  the  spirit  of  patriot- 
ism, people  are  sacrificing  these  grand  old 
landmarks  to  the  service  of 
their  country,  and  consequently 
the  Government  is  getting  all 
the  walnut  it  needs. 

The  boys  are  getting  first- 
class  stuff  too.  Uncle  Sam  lays 
down  .standards  and  when  he's 
laid  them  down  he  sticks  to 
them  like  glue.  The  conse- 
quence is  that  in  this  case  the 
stocks  are  all  cut  from  good 
wood,  properly  selected  and 
seasoned,  and  with  the  grain 
running  the  proper  way  to 
guaranteetherequisitestrength. 

The  next  best  wood  for  gun 
stocks  is  oak.    Oak,  however, 
does  not  yield  so  readily  to 
tiirning    of    the  lathe. 
!  rrnoro,  walnut  will  not 
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1-car  but  has  a  capacity  of  one 
rious  transportation  problem 
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Carelessness  and  What  It  Means 
in  Forest  Fires 

DURING  the  year  1917  our  National 
forests  were  devastated  by  7,814 
forest  fires.  According  to  the  report  of 
the  Forest  Service  of  the  Department  of 
Agriculture  all  these  destructive  fires, 
vith  the  exception  of  2,132,  which  were 
caused  by  lightning,  could  have  been  pre- 
vented; 952  were  undoubtedly  incendiary 
fires,  while  the  rest  were  due  to  pure 
carelessness  of  campers,  hunters,  rail- 
roads, settlers  or  travelers. 


Applying  the  Fireless  Cooker  Principle 
to  the  Delivery  Wagon 

E.\1ERY0NE,  nowadays,  knows  the 
principle  of  the  fireless  cooker. 
Interpose  a  sufficient  layer  of  insulating 
material  between  the  atmosphere  and  the 
food  which  is  to  be  kept  hot  and  you 
reduce  the  amount  of  heat  radiated.  The 
principle  is  also  applied  in  keeping 
chilled  food  cold.  The  insulating  ma- 
terial used  is  mLxed  wool,  asbestos,  or 
even  hay. 

The  same  principle  has  now  been  suc- 
cessfully applied  to  delivery  trucks  and 
packing  boxes.  One  of  the  large  express 
companies  has  been  making  experiments 
this  winter  in  St.  Paul,  where  the  tempera- 
ture was  way  below  zero.  Cut  flowers, 
and  other  very  delicate  goods,  were 
loaded  directly  from  trains  into  these 
cold-proof  boxes,  and  preserved  until  they 
could  be  delivered,  in  spite  of  the  severe 
cold.  Motor-trucks  and  wagons  were  also 
successfully  equipped  in  this  manner,  in- 
sulated with  paper,  canvas  and  felt. 


ivcry  wagons  arc  made  on  the  firclcss  cooker 
iwith  non-conducting  walls,  bottoms  and  roofs 


This  model  "  patient "  is  for  the 
training  of  dental  students  at  Iowa 

Dental  Practice  on  Teeth  That 
Never  Ache 

BEFORE  dental  students  are  per- 
mitted to  practice  upon  patients  in 
the  clinic  they  must  undergo  a  thorough 
training  in  the  science  and  technique  of 
dentistry  at  their  college.  In  order  to 
give  a  dental  student  the  experience  of 
working  upon  a  model  closely  resembling 
human  jaws  and  under  conditions  such  as 
would  confront  him  in  his  work  at  the 
clinic.  Dr.  F.  H.  Volland  of  Iowa  City,  la., 
has  invented  the  device  shown  in  the  ac- 
companying illustration. 

The  model  jaws,  with  bone  teeth  im- 
bedded in  the  gums,  are 
fastened  to  an  adjustable  arm 
supported  by  a  pedestal. 
These  jaws  may  be  placed  in 
any  position  which  the  jaws 
of  a  patient  in  the  dental 
chair  might  possibly  assume. 
Not  until  the  student  has 
learned  the  technique  of  fill- 
ing teeth,  capping  or  crown- 
ing them  and  doing  bridge 
work  on  this  model  will  he  be 
permitted  to  try  his  skill  upon 
the  patients  in  the  clinic. 
The  University  of  Iowa  uses 
the  model  with  succ?ss. 
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Conveniences,  and  Novel- 
ties in  Office  Equipment 


An  electrically  heat- 
ed device  that  drops 
wax  and  seals  pack- 
ages at  a  much 
more  rapid  rate 
than  by  methods 
nerly  employed 


18 


A  knock-down  chair 
that  is  fastened  to- 
gether by  means  of 
metal  bolts  and 
clips  at  the  joints 
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Do  It  with  Tools  and 
Machines  and  Save 
Time  and  Muscle 


At  the  left,  a  two-part 
heat -treated  steel  shell 
shaped  like  a  truncated 
cone  for  dressing  valves 


A  small  electrically-driv- 
en bench  planer  is  at  the 
right.  It  is  adapted  to 
home  or  workshop  use 


A  boltJess  flange  union 
for  pipe  lines,  which 
draws  the  parts  to- 
g  e  t  h  e  r  by  rotation 


Increasing  or  diminishing  the  di- 
ameter of  the  pulley  over  which  a 
flat  belt  runs  by  moving  the  vanes 
in  or  out  to  change  speed  of  the  shaft 

Below  is  shown  a  novel  machine  de- 
signed by  a  farmer  to  pile  stumps  for 
burning  in  land-clearing  operations 


A  grease  cup  using  grease  put 
up  in  paper  capsules.  A  clean 
way  to  fill  the  cup 


Oil  cHjr.rvf- 


A  portable  chain 
grip  vise  which 
can  be  fastened 
quickly  to  any 
kind  of  horizon- 
tal or  vertical 
support.  It  can 
be  used  in 
various  ways 


A  hall  bearing 
lift  he  center  de- 
signed especially 
tor  lathe  used  by 
metal  spinners 
or  wood  turners 
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be  restrained  from  jumping  from  windows. 
Firemen,  police  and  physicians  came 
promptly  to  the  scene  and  did  heroic 
work.  It  was  fortunate  that  no  fire  oc- 
cured,  since  the  stiff  gale  from  the  harbor 
would  have  spread  the  flames  rapidly. 

One  of  the  suggestions  resulting  from 
the  catastrophe  is  that  there  should  be  a 
physicians'  call  sounded  through  the 
fire-alarm  system  in  an  emergericy  of 
this  character.  A  pre-arranged  signal, 
it  is  thought,  would  bring  a  corps  of 
doctors  quickly  to  the  scene  and  hasten 
the  rescue  and  relief  work. 

This  is  really  a  most  serious  question 
Everybody  has  read  of  the  dreadful  hole 
causts  that  happen  every  now  and  then 
in  different  parts  of  the  country.  Hot 
often  it  goes  like  this:  "Several  physicians 
were  soon  on  the  spot  and  worked  hero- 
ically at  their  work  of  mercy  until  f*r 
into  the  night.  It  was  pitiful  to  hear  the 
groans  of  the  injured  who  could  not  be 
aided  immediately  owing  to  the  feir 
doctors  who  were  available  to  carry  oo 
the  work." 


mass  of  debris   is  the  result  of  a 
huge  chimney  crashing  through  factory  roof 

Chimney  Crashes  Through  Three 
Floors  of  a  Factory 

WEAKENED  by  a  terrific  gale,  a 
three  by  four-foot  brick  chimney 
towering  above  the  roof 
of  a  box  factory  at  Lynn, 
Mass.,  suddenly  fell  and 
crashed  through  three 
floors  of  the  building, 
killing  three  of  the 
employees  and  injur- 
ing others.  Several 
persons  were  carried 
down  with  the  fall- 
ing brick  and  timber 
to  the  floors  below. 
Others  sitting  quietly 
at  work  suddenly  saw 
a  great  hole  open  be- 
fore their  eyes,  into 
which  their  compan- 
ions and  machines  van- 
ished. 

There  were  many 
rrow  escapes  from 
iry     and  death. 
~mid   the  excite 
'  men  had  to 


Are  You  Stifling  Your  Feet? 
Them  Breathe 


Let 


Air  expelled  through  this  shoe  ven- 
tilator blows  out  lighted  match 


SUPPLY  air  to  the  feet  and  foot  ilk 
would  vanish  is  the  belief  of  a  New 
Jersey    manufacturing    company.  To 
prove  its  point  it  has  introduced 
a  little  device  to  ventilate  your 
shoes.    The  device  was  invented 
by  Mr.  E.  J.  Devlin  New- 
ark,   and    consists    of  a 
little    perforated  button 
which  is  made  so  that 
it  ^^ill  clip  into  a  hole 
in  the  instep  of  the 
shoe  like  an  eyelet. 
Into   this  screws  a 
plug    with    a  hok 
through  the  middle. 
By  adjust ing  the phif 
a  greater  or  less  quan- 
tity  of  air  can  be 
admitted,  but  at  the 
same  time  water  and 
dust  are  excluded-  Air 
is  drawn  in  and  expelled 
at  every  step.    The  ex- 
terior  portions   of  the 
device    are    colored  to 
match  the  shoe. 
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Highways  and  Automo- 
biles in  Warfare 

IN  discussing  the  impor- 
tance of  good  highways 
and  of  automobiles  in  mod- 
ern warfare,  Major  Amos  A. 
Fries,  Corps  of  Engineers, 
U.  S.  Army,  brought  out 
some  interesting  facts.  Bas- 
ing his  statements  upon  the 
experiences  of  the  French 
military  authorities,  he  ex- 
presses the  belief  that  in  case 
of  an  emergency  it  would  be 
possible  wuthin  a  few  days  to 
get  together  200,000  auto- 
mobiles, which  would  be  able 
to  carry  600,000  to  800,000 
men  with  their  equipment 
and  rations  to  any  desired 
place. 


Not  particularly  comfortable  for  the  patient,  but  it  will  at 
l-ast  take  him  to  the  hospital  with  very  desirable  speed 


Locking  Gear  Lever  in  Neutral 
Position  to  Prevent  Tlieft 

ONE  of  the  latest  of  the  locking  de- 
vices which  is  to  be  attached  to  an 
automobile,  which  will  prevent  the  car 
from  being  run  under  its  own  power  but 
which  will  not  prevent 
its  being  stolen  by  the 
towing    method,  con- 
sists of  a  small  lever- 
type  lock  inserted  in 
the  ball-ended  handle 
of  the  gear-shifting  lev- 
er.  A  key  inserted  in 
the   lock    operates  a 
small  rod  extending 
down  through  the  hol- 
low lever  to  the  base. 
The  turning  of  the  key 
in  the  lock  trips  a  small 
lug  on  the  upper  end  of 
the  rod  so  as  to  rotate 
the  rod   slightly  and 
cause  a  similar  lug  on 
the  bottom  to  slip  into 
a  notch  and  lock  the 
gear-changing  mechan- 
ism in  a  neutral  posi- 
tion.   As   we  said 
above,  this   does  not 
prevent    a    car  from 

being  towed   away  by  Gear-shift  lever 

*  thief.  tral,  preventing 


A  Queer  Improvised  Ambulance 
In  Use  in  France 

IN  addition  to  the  large  number  of 
regular  ambulances,  constructed  for 
that  purpose,  which  are  in  use  behind 
the  West  Front  in  Flanders,  there  are 
many  that  were  im- 
provised with  more  or 
less  success  from  vehi- 
cles of  every  kind.  The 
accompanying  picture 
shows  one  of  these  am- 
bulances, improvised 
from  an  automobile  of 
the  coup6  style.  - 

The  bed  intended  to 
receive  the  patient  is 
placed  immediately  be- 
hind the  cab  of  the 
coup^  and  rests  upon 
the  box  containing  the 
gasoline  tank.  A  trip 
in  this  ambulance  is 
probably  rather  hard 
on  the  patient,  but  in 
emergency  cases  the 
conveyance  may  do  ex- 
cellent service,  especial- 
ly if  the  roads  rre  not 
in  too  bad  a  condition. 
At  any  rate,  men  suffer 
locked  in  neu-  from  wounded  limbs 

car  being  stolen        could  be  transported. 
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Windy  Weather  and  the  Airman 

The  Invisible  Perils  of  the  Whirlpools,  Ousts, 
and  Eddies  of  the  Ocean  in  vdiidi  Men  Fly 


/%IR  navigation,  in  its  relation  to 
weather,  is  repeating  the  history 
of  marine  navigation.  The  slow 
safling-ships  of  early  days  were  the  sport 
of  wind  and  waves;  the  great  ocean  Uiiw 
of  today  pursues  the  even  tenor  of  its  way 
regardless  of  the  elements.  Under  the 
urge  of  necessity  the  military  aviator  now 
flies  in  all  kinds  of  weather,  and  his  high- 
powered  machine  nepjotiates  atmospheric 
difficulties  that  would  have  been  insupera- 
ble a  few  years  ago.  •   

Nevertheless,  even 
thebigge.st  ocean  lin- 
ers sometimes  come 
to  grief,  and  the  day 
is  still  distant  when 
the  aviator  will  not 
need  to  keep  his 
weather-eye  wide 
open* 

Airships  and  air- 
planes are  the  sub- 
marines of  the  at- 
mosphere, but  the 
element  in  whieh 
thoy  ply  is  far  more 
fickle  than  the 
ocean.  The  cur- 
rents of  the  latter 
are  comparatively 
feeble  and  regular; 
those  al  the  former 
are  often  immense- 
ly powerful  and 
capricious. 


Flow  of  Air  Over  a  Ridge 

Notice  that  the  crest  of  the  air  wave  lies  a  little 
beyond  the  crest  of  the  ridge.  This  does  not  apply 
to  Isolated  hilla,  which  the  air  easily  paases  around 


Flow  of  Air  Over  Two  Ridge* 

Notice  t!ie  eddy  in  the  valley  to  the  leeward  of  the 


first  ridge. 
■tiUliea 


WIND 


CALM 


There  Are  Winds 

and  Winds 

An  aviator  study- 
ing the  atmosphere 
learns  much  of  inter> 
est.  The  structure 
of  the  atmosphere 
with  respect  to 
wind  is  a  subject 
concftrning  which  a 
great  fund  of 
knowledge  has  re- 
cently been  acquir- 
ed through  the 


A  "Sheltered"  Landing-Place  May  Be  Dangeroiu 
A  landing-place  surrounded  by  trees  U  dangeroua  in 


windy 
the 


Waves  and  Gusts  in  the  Air 

The  illa-iraiion  shows  how  t^icsc  arc  made  visible 
by  smoke.  The  reader  will  be  able  to  obaeive 
Ihit  phMnncnoafior  hlowtf  alaoitaiiy  wladrdiijr 


practical  exporipnce  of  aeronauts  on  the 
one  hand,  and  the  scientific  investigations 
of  meteorologists  on  the  other.  The 
mariner  dread^  a  strong  wind;  the  aero- 
naut an  unsteady  one.  Mere  strength  of 
wind  is  harmless  to  the  aviator,  except  in 
starting  and  landing,  and,  indirectly, 
owing  to  its  abDity  to  drive  the  airplane 
far  out  of  its  intended  course.  If  the 
strongest  hurricane  that  ever  blew  were 
perfectly  steady,  the  airman  might  well 

be  as  indifferent  to 
its  speed  as  the 
average  mortal  is  to 
the  speed  with 
which  our  terrestri- 
al globe- rotates  Ml 
its  axis.  But  un- 
fortunately the 
wind  is  hardly  ever 
steady,  either  in 
force  or  direction. 
It  is  full  of  gusts 
and  eddies,  up-cur- 
renta  and  down- 
currents,  and  it  is 
these  eccentricities 
which  gradually  de- 
vdop  in  the  aviator 
a  sort  of  sixth  sense, 
a  "feel"  for  atmos- 
pheric fluctuations, 
that  enables  him  to 
adjust  his  machine 
instinctively  to  the 
forces  tending  to 
disturb  its  equi- 
librium. He  alao 
learns  by  e.xppri- 
ence  the  condition.s 
under  which  irregu- 
larities of  a  pro- 
nounced character 
may  be  expected. 
He  becomes  well 
acquainted  with  the 
great  mound  of  idr 
that  drivps  the  air- 
plane upward  in 
passing  over  a  hilt 
or  mountain;  with 


In  this  case  the  crest  of  the  air  wave 
the  creat  oC  the  ridges  I 


_  onacoouBtof  theair  wmvesbeCi 
idr  above  and  the  calm  air 
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the  eddy  that  lurks  in  the  lee  of  such  an 
obstacle;   uith  the  downward  tendency 
of  the  air  over  lakes,  rivers,  swamps  and 
forests.    "The  air  is  so  sensitive,"  said 
Mr.  Gustav  Hamel,  the  famous  flyer, 
**that  it  is  affected  even  by  the  color  of 
large  patches  of  vegetation.  Whether 
this  be  entirely  due  to  the  different  heat- 
radiating  power  of  differ- 
ent colors,  it  is  impossible 
to  say,  but  invariably  an 
aeroplane  on  passing  from 
grass  land  to  a  field  cov- 
ered with  yellow  flowers 
experiences  a  certain 
amount  of  air  dis- 
turbance  only  less 
noticeable  than  the 
inevitable  bump  ex- 
perienced in  passing 
from  green  fields  to 
ploughed  land  or 
from  ploughed  land 
to  meadow." 

When  the  wind  is 
blowing,  the  air  for 
at  least  a  few  hun- 
dred feet  above  the 
ground  is  nearly  al- 
ways in  a  state  of 
turmoil.  This  is 
partly  due  to  friction 
of  the  moving  fluid 
against  the  irregular 
surface  of  the  earth. 
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erate  wind  blowing,  forming  smoke-waves. 
The  Autograph  of  a  Gust 
These  disturbances  give  rise  to  the 


nse 

very  marked  fluctuations  in  the  force  of 
the  wind  known  as  gusts.    There  are  cer- 
tain  forms   of   anemometer  especially 
designed  to  record  the  gustiness  of  the 
_     wind.  A  record  of  its  force  is  traced  by 
^    a  pen  on  a  moving  strip  of  paper,  and  the 
"anemogram"  thus  obtained  shows  a 
continuous  series  of  irregularities,  the 
extent  of   which   increases  with  the 
strength  of  the  wind.    The  puffs  and 

lulls  often  alternate 
at  intervals  of  a  few 
seconds  or  less,  and 
the  actual  strength 
of  the  wind  at  a 
given  instant  may  be 
many  times  greater 
than  its  average 
force  for,  say,  five 
minutes. 

The  turbulence  of 
the  lower  air  extends 
to  various  heights, 
depending  upon  the 
strength  of  the  wind. 
A  rough  rule,  evolved 
by   Zeppelin  pilots 
before  the  war,  was 
to  expect  turbulent 
conditions  up  to  an 
altitude  equal  to  from  10  to  20  times  the 
force  of  the  wind  in  meters  per  second. 
Thus,  for  a  wind  of  10  meters  per  second. 


i">Bir'"rt"'o.<^ 


A  Solution  of  the  Fog  Problem 

Along  tiic  main  flyini{  route*  landiiiK-Kruun'ls  will  be 
established  at  intcr%-als  t.f  i^n  miles.  Their  loca- 
tion win  be  marked  by  illuminated  kite-balloons 


and  partly  to  the 
ascending  and  descending  currents  caused 
by  differences  in  temperature.  The  latter 
effect  is  illustrated  in  the  rapid  rise  of  air  the  turbulent  layer  would  be  from  100  to 
over  a  bare  plain,  by  day,  and  its  fall  200  meters  deep,  and  so  on  accordingly, 
over  an  adjacent  forest  or  body  of  water.        With  increased  altitude  the  wind  gen- 


A  good  pic- 
ture of  the 
atmospheric 
ups-and- 
downs  and 
other  dis- 
turbances en- 
countered by 
the  airman 
when  flying 
low  is  fur- 
nished by  the 
behavior  of 
the  smoke 
from  a  fac- 
tory chimney 
with  a  mod- 


Clouds  Seen  from  Above 

Aeronaut«i,  lookins  down  on  the  wind-swept  surface  of  the  clouds 
have  observed  their  surfaces  to  be  thrown  into  a  series  of  rolls  of 
vapor,  which  are  vast  waves  of  air  vitb  crests  half  a  mile  apart 


e r a  1 1 y  in- 
creases in 
both  strength 
and  steadi- 
ness, but 
sometimes 
very  u  n - 
steady  air  is 
encountered 
even  at  great 
heights.  This 
brings  us  to 
the  impor- 
tant subject 
of  air-layers, 
or  broad 
streams  of  air 
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Air  Waves  Far  Above  the  Earth 

With  the  right  conditions  of  temperature  and  humidity  these  u-ave<i  are  made  visible  b>  the  formation  of  little 
clouds  whose  crest;  are  marked  as  furrows.    The«ie  art-  i-alkd  cirrus,  and  arc  the  light,  ^eecy  •uiomer  clouds 


of  different  temperatures  and  humidities, 
which  glide  over  each  other  without  much 
intermingling.  At  the  boundary  surface 
between  them,  friction  sets  up  waves  like 
those  produced  in  water  by  wind  flowing 
over  it.  When  the  two  streams  are 
moving  in  the  same  direction  the  waves 
are  long  and  regular;  when  they  are  more 
or  less  crossed,  the  waves  are  short  and 
choppy.  The  moisture  at  the  crests  or 
furrows  of  these  waves  may  be  cooled 
to  such  an  extent  as  to  condense  into 
visible  clouds,  arranged  in  long  continuous 
rolls  or  successive  rows  of  detached 
patches;  but  more  often  the  waves  are 
entirely  invisible. 

Ascending  and  descending  currents  in 
the  air  are  also  sometimes  made  visible 
by  the  larger  detached  clouds  of  the  type 
known  as  cvmvhii:.    Each  of  these  clouds 
marks  the  summit  of  an  ascending  column 
of  moist  air,  while  in  the  spaces  between 
them  the  air  is  generally  sinking.  The  up- 
llowing  air  under  a  cumulus  cloud  may  at- 
ain  a  vertical  speed  of  2.")  or  30  feet  a 
second,  while  the  descenduig  current  be- 
Mween  clouds  is  sometimes  so  strong  that 
^n  airplane  cannot   force  its  way  up 
.through  it.    The  most  violent  vertical 
Bnovements  are  encountered  in  thunder- 
\    The  term  "hole  in  the  air"  de- 
ll^ • '       a  sudden  downward  tendency  of 
airplane,  whether  due  to  running  into 
Bfe^iding  current  or  to  encountering  a 


sudden  change  in  wind  velocity  and  conse- 
quent lifting  force. 

There  has  been  much  talk  about 
"charting"  the  winds  for  the  a\'iator— a 
project  implying  the  assumption  that  the 
currents  in  the  atmosphere  are  as  regular 
and  as  constant  in  their  location  as  those 
of  the  ocean,  which  is  far  from  being  the 
case.  Even  the  most  constant  winds  in 
the  world — the  trade  winds — are  subject 
to  great  fluctuations  in  force.  What  the 
aviator  really  needs  to  know  is  the  typical 
behavior  of  the  winds  with  respect  to  the 
distribution  of  barometric  pressure  at  a 
given  time  (as  shown  on  a  daily  weather 
map),  and  how  they  are  likely  to  be  af- 
fected by  the  topography  of  the  country 
over  which  he  is  flying. 

Fog — the  Airman's  Dread 

One  of  the  most  serious  weather  prob- 
lems of  the  aviator  is  presented  by  fog. 
When  flying  above  a  fog  (and  the  same  is 
true  of  low-ljnng  clouds)  the  airman  has 
no  landmarks  to  guide  him.  His  compass 
is  almost  useless,  because,  while  it  tells 
him  which  way  the  head  of  his  machine  is 
pointed,  he  has  no  means  of  knowing  how 
much  he  is  being  drifted  out  of  his  course 
by  the  wind.  In  a  long  flight  his  "leeway" 
may  carrj'  him  scores  or  hundreds  of  miles 
wide  of  his  objective  point.  Fog  also  pre- 
sents a  grave  danger  when  he  is  landing, 
as  he  knows  neither  his  distance  from  the 
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The  Wind's  Autograph  on  a  Gusty  Day 

Recorded  with  a  presnurc-tubc  anemometer.  The  vertical  lines  arc  liour-linr^  ind  the  horizontal  lines 
ibow  the  force  of  the  wind  in  niilc^  an  hour  and  ilso  in  pounds  .1  square  f<)ot     D-rci  iitm  is  also  indicated 


ground  nor  the  character  of  the  latter. 
Many  a  forced  landing  in  foggy  weather 
has  ended  disastrously  in  the  ocean. 

The  fog  problem  will  undoubtedly  be 
solved-  Probably  the  radio-compass^  or 
some  other  system  of  wireless  signalling 
will  help  the  airman  keep  his  bearings, 
and  he  will  obtain  further  guidance  from 
aerial  buoys,  in  the  shape  of  captive 
balloons,  floating  above  the  level  of  all 
ordinary  fogs.  Mr..  Holt  Thomas,  in 
England,  has  recently  proposed. the  plan 
of  establishing  landing  ground.s  at  inter- 
vals of  a  few  miles  along  the  main  air 
routes,  their  location  to  be  marked  with 
kite-balloons  by  day  and  powerful  search- 
lights by  night.  A  better  plan  would  be  to 
fly  at  each  landing  place,  and  wherever 
else  aerial  signposts  were  desired,  a  string 
of  kite-balloons  flying  tandem,  with  a 
lantern  suspended  from  each  balloon.  It 
would  thus  be  possible  to  attain  much 
greater  altitudes  than  with  a  single  balloon 
and  a  searchlight,  and  hence  to  provide 
for  fogs  of  all  depths. 

Little  need  be  said  about  the  other 
weather  factors  in  aviation,  because  they 
are  hardly  more  serious  in  their  effects 
than  t'le  corresponding  conditions  of 
travel  on  Ifrra  firma.  At  great  altitudes 
the  air  is  very  cold,  in  summer  as  well  as 
winter.  The  carbureter  must  be  shielded 
against  freezing,  and  the  aviator  needs  the 
warmest  clothing.  The  airman  also  needs 
protection    against   rain   and   hail  —  the 


pelting  of  which,  when  one  is  flying  at  one 
hundred  miles  an  hour  or  more,  is  un- 
comfortable, to  say  the  least.  Lightning, 
which  is  a  serious  hazard  in  ballooning, 
seems  to  be  relatively  harmless  to  the  air- 
man. Deposits  of  ice  and  snow,  besides 
loading  the  planes,  may  hamper  the  work- 
ing gear  of  the  machine,  though  aviators 
have  reported  few  cases  of  this  kind. 

Last,  but  not  least,  in  the  coming  age  of 
commercial  aviation  the  weather  bureau 
now  maintained  by  the  governments  of  all 
civilized  countries  will  enlarge  the  scope 
of  their  acti\ities  so  as  to  safeguard  air 
traffic  against  atmospheric  dangers;  while 
the  science  of  weather  will,  in  turn,  derive 
great  benefit  from  the  collective  wisdom 
of  practical  airmen. 


A  Thousand  Dentists  Will  Be  in  the 
United  States  Army 

DENTISTS  are  just  beginning  to 
come  into  their  own  in  the  Army. 
Even  yet  their  importance  is  insufficiently 
recognized.  According  to  the  latest  re- 
ports we  are  to  have  only  one  dentist  to 
every  thousand  men.  Yet  there  are  to 
be  eight  hor.seshoets  to  every  hundred 
horses.  For  the  two  hundred  and  fifty 
thousand  horses  wh'ch  the  government 
will  need,  there  will  twenty  thousand 
horseshoers,  while  for  one  million  men 
there  will  be  provided  only  a  thousand 
dentists. 


Maybe  you  have  special  needs.  Write  to  the  editor  about  anything  within  the 
scope  of  the  magazine.    He  will  be  glad  to  help  you. 
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When  Is  a  Feather  Not  a 
Feather?   When  It's  a  Hair 


Ringing  the  bells  of  St.  Paul's  Cathedral,  in  London, 
in  honor  of  the  great  Allied  victory  at  Cambrai 

Ringing  Out  the  Victory  of  Cambrai 
from  the  Great  Bells  of  St.  Paul's 

NOT  every  one  can  ring  the  gnreat  bells 
in  church  towers.  It  takes  skill 
and  it  takes  strength.  In  the  accom- 
panying illustration  we  see  the  bell 
ringers  of  St.  Paul's,  London,  preparing' 
to  ring  joy  bells  in  honor  of  the  successful 
Cambrai  offensive. 

The  upward  swing  of  the  bells  is  so 
strong  that  the  ringers  are  very  often 
pulled  off  their  feet.  On  the  ref>ound, 
each  man  lands  on  a  small,  Hal  cushion 
in  front  of  him,  by  which  his  fall  is 
broken.  The  small  loops  to  be  seen  on 
the  boxes  are  foot  braces.  taken. 

According  to  an  old  KiiKH^h 
custom,  no  bell   ringer  may 
wear  a  hat  while   at  his 
work.    Judging  by  the 
expressions  on  the  faces 
of  the  men  here  pho- 
tographed, they 
would  uncover 
without   any  aid 
from  precedent, 
for  they  are  bring- 
ing to  the  occasion 
a  deep  solemn ity, 
conscious  of  the  cost 
of  victory. 

Campanolog>'  is  one 
of  the  most  interesting 
and  most  intricate  arts 
practised.  Change-ring- 
ing is  exceedingly  diffi- 
cult and  very  exhausting. 


UR  picture  shows  several 
midground  types  of  feath- 
ers in  course  of  evolution.  They 
are  midway  between  scales  and 
feathers. 

Crossing  in  the  center  are  two 
hairlike    forms    called  "filo- 
plumes."      Sloping  up  to  the 
right  is  one  found  in  abundance 
on  poultry.     It  is  practically  a 
true  hair  with  its  tip  divided 
into  several  slender  prongs,  some 
of  which  have  a  suggestion  of 
feather-down  near  their  bases. 
The  one  crossing  it,  noticeably 
more  plumose,  is  from  an  owl. 
The  form  to  the  right  with  the  many 
pointed  black  tip  is  from  one  of  the  very 
rare  toucans.    It  is  from  midway  on  the 
neck  and  shows  an  intermediate  stage 
between  the  true  feathers  on  the  back  and 
the  scalelike  forms  topping  the  head 
where  the  feathers  have  changed  wholly 
into  thin,  horny  plates  or  scales,  seen  at 
top  of  picture.    Barely  enough  feather- 
down  remains  to  suggest  its  origin. 

To  the  left  side  of  the  picture  is  a 
unique  intermediate  stage  between  feather 
and  scale — strongly  suggesting  a  fish 
scale.  This  would  be  the  normal  trend 
of  evolution  owing  to  the  aquatic  life  of 
the  penguin  from  whose  wing  this  was 


Various  pectiliar  types  of  feathers 
in  the  process  of  becoming  scales 


So  nearly  midway  between  scale 
and  feather,  it  claims  both  names 
and  is  called  squamipennis 
■ — scale-feather. 

The    throat    of  the 
humming  bird  supplies 
the  form  at  bottom. 
These   are  true 
feathers  and  take 
their  name  not 
from  any  mimetic 
form  of  structure, 
but  from  their  col- 
lective app-arance 
which  is  strikingly 
scalelike.     They  are 
called  squama. 

It  is  such  transitory 
stages  as  this,  obs?rved 
repeatedly,  that  lend 
color  to  the  evolution 
theory.— C.  B.  Dams. 
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Cooking  Your  Meals  While  You  Drive 

Using  the  exhaust  heat  of  your  engine  to  prepare 
luncheon  while  running  at  twenty-five  miles  an  hour 

By  Albert  Marple 


THE  manifold  stove  is  new.  It  fits 
beneath  the  hood  over  the  ex- 
haust manifold  of  the  automobile 
engine  and  may  be  used  for  baking  pota- 
toes, heating  canned  goods,  and  water. 
The  device  costs  only  about  a  dollar  to 
manufacture,  uses  heat  that  would  other- 
wise be  wasted  and  is  a  valuable  time 
saver.  It  was  invented  by  J.  I.  Wernette, 
of  Glendale,  California. 

This  stove  is  about 
ten  inches  square  at  the 
top  and  is  fourteen 
inches  deep.  A  hole  cut 
in  its  side  permits  it  to 
fit  snugly  over  the  mani- 
fold, and  a  wire  netting 
is  so  arranged  as  to  keep 
the  pans,  canned  goods. 


^  FROM 
X  tNGINt 
M  EXHAUST 

RUNNING 
BOARD 


Diagram  showing  constrOcUon  of 
above  and  disposition  or  the  food 


Showing  stove  under 
hood  with  all  the  ne- 
cessary connections  to 
main  exhaust  pipe.  This 
stove  is  ingenious  and 
gives   excellent  results 


This  is  the  footboard 
stove.  The  illustra- 
tion shows  the  food 
being  placed  in  the 
cooker  and  the  valve 
that   controls  the  heat 


etc.,  from  touching  the  pipe.  For  bak- 
ing potatoes,  a  baking  pan,  sufficiently 
large  to  fit  tightly  within  the  stove,  has 
been  provided.  When  warming  up  canned 
goods  the  cans  are  placed  directly  upon 
the  wire  netting.  An  especially  prepared 
can  permits  the  motorist  to  make  coffee 
or  boil  water  for  tea. 

Another  type  of  stove,  heated  by  the 
exhaust,  is  located  on 
the    runningboard , 
This  new   stove  is  a 
large  steel  box,  around 
the  inside  of  which  is  a 
heating  space,  about  one 
inch  wide  at  the  two 
sides,  ends  and  the  bot- 
tom.     To  provide  the 
space  a  sheet -iron  box  is 
soldered  in  place  within  the  steel  box,  the 
iron  box  being  one  inch  smaller  all  around 
than  the  steel  stove.     The  pipe  which 
carrifs  the  exhaust  gases  to  and  through 
the  stove  is  attached  to  the  main  exhaust 
pipe.    A  hole  is  made  in  the  pipe  and  the 
end  of  the  cooker  pipe  clamped  over  it. 
There  is  a  valve  between  the  exhaiist 
pipe  and  the  cooker  so   that  the 
latter  can  be  disconnected  or  used 
'It    full   capacity.     The  gases 
\    escape  eventually  through  an 
auxiliary  exhaust  pipe.  Re- 
movable wire  shelves  are 
placed  within   the  stove 
whenever  it  is  desired  to 
cook  potatoes  or  apples. 
So  efficient  is  this  cookei 
that  a  large  fish,  a  rabbit 
or  quail  may  be  cooked 
to  a  turn  while  the  car 
is  traveling  a  distance  of 
fifty  miles.    Potatoes  or 
apples  may  be  baked  in  a 
distance  of  from  fifteen  to 
twenty  miles.    This  box  or 
stove  is  two  feet  long,  ten 
inches  wide  and  twelve  inches 
deep.  An  asbestos  pad  arranged 
within  the  lid  retains  the  heat. 
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Letting  Gasoline  Do  It 


Latticed  shoe 
clciiner  set  into  the 
automobile  run- 
ning board  helps  to 
keep  the  interior  of 
the  car  in  condition 


Cleaning  the  carbon  from  several 
material  for  removing  the  car  boo  is 


Shock  absorber 
within  a  drum, 
attached  to  the 
frame  of  a  car 


Engine  piston  of 
aluminum  alloy, 
in  skeleton  form 
to  make  it  light 


Accelerator  foot  -  rest  t  h  *  t 
positions,  making  it  comfort- 
how  tall  or  short  he  may  be 


The  ihrott  e 
valve  has  -D 
electric  coj 
embedded 
for  heating 
gas  to 
•t.-, 
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Letting  Gasoline  Do  It 


has  adjusanmts  for  many 
able  for  any  driver  no  matter 
or   how  large    his    Foot  is 


Rvibber  pi>nt  Held  to 
glus  bv)  suction 


M«tal  rviler  gradM&ted 
In  inches  _\ 

cvtt)r)qe4q« 

Rubber  base  standard  with  revolving  arm  and 
cutter  for  making  automobile  headlight  glasses 


Sharp  spurs 
attached  to 
an  automo 
bile  chain  to 
give  greater 
grip  on  road 


A  tractor  need  not 
be  purchased  only 
fcr  summer  work; 
it  may  be  used  in 
winter  to  harvest 
the    ice    as  well 


In  keeping  with  the 
tirres  this  minia- 
ture airplane  at  the 
left,  bearing  the 
United  States 
insignia,  makes  a 
neat  automobile 
radiator  ornament 


How  the  air  currents 
toa radiator  may  be 
controlled  by  the  use 
of  a  curtain  operated 
frt  m  the  cjriver's 
scat,  is  sliown  below 
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How  Many  Cubic  Feet 
in  a  Ton  of  Coal  ? 


"Acting"  the  old  Colonial  days.  Massachusetts  school 
children  learning  history  in  a  new  and  interesting  way 


ERE  is  a  little  informa- 
tion which  will  help 
you  to  solve  the  vexing 
problem  that  is  apt  to  be  a 
hardy  annual,  i.  e.,  how  much 
coal  to  order  in  order  to  fill 
the  bunkers,  but  ^^^thout 
having  to  put  some  in  an  old 
barrel  in  the  outhouse.  A 
ton  of  egg  coal  contains  from 
thirty-two  to  thirty-eight 
cubic  feet,  averaging  about 
thirty-five.  By  measuring 
the  cubical  contents  of  your 
bin  you  will  be  able  to  esti- 
mate how  much  to  order  to 
fill  them.  This  may  be  done 
by  multiplying  together  the 
length,  breadth  and  depth  of 
your  bin. 


**Making  Believe"  You 're  Miles  Stand-    In  Trying  On  That  New  Hat  You  May 
ish  to  Learn  .\nierican  History  Get  Sometliing  Besides  the  Hat 


IN  the  State  Normal  School,  situated  in 
Salem,  Massachusetts,  a  new  method 
has  been  adopted  to  teach  kindergarten 
children  through  pictures.  Frederick  W. 
Whitney,  the  art  teacher  in  the  school, 
conceived  the  idea  of  using  drawings  in 
colored  chalk  upon 
the  blackboard  to  il- 
lustrate and  make 
clearer  the  stories  read 
to  the  children. 

When  he  talked 
about  the  Colonial 
times  Mr.  W^hitney 
greatly  aided  the  in- 
terest and  under- 
standing of  the  chil- 
dren by  improvising 
for  them  Colonial  cos- 
tumes made  of  cam- 
bric, pasteboard  and 
paper.  To  illustrate 
the  life  of  the  Indians 
a  forest  scene  was 
drawn  upon  the  black- 
board, while  the  chil- 
dren, dressed  in  In- 
dian costume,  were 
se&j^ed  around  the 
'^rv  campfire. 


This  paper  skull  cap  may  mean  all  the 
difference  between  sickness  and  health 


THE  doctor,  who  sees  bacteria  ever>- 
where  even  though  they  are  in- 
visible— warns  you  now  against  tr>'ing  on 
hats  in  a  hat-store. 

Most  men  try  on  three  or  four  hats  be- 
fore they  get  what  they  want,  and  it  was 

discovered,  by  actual 
observation,  that  two 
per  cent  of  them  have 
noticeable  eruptions 
on  their  faces  and 
foreheads. 

As  a  measure  of 
protection  thin  paper 
skull  caps  are  recom- 
mended by  Dr.  Wal- 
lace A.  Mannheimer. 
The  caps  are  to  be 
worn  while  trying  on 
new  hats. 

Unfortunately,  so 
far,  it  is  only  the  bet- 
ter hatters  that  have 
introduced  this  pro- 
tective measure,  but 
it  is  to  be  hoped  that 
the  public  will  soon 
demand  a  skull  cap  as 
a  matter  of  course,  like 
an  individual  cup. 
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Grading  Machine  Does  Work  of  125  Men 


It  digs  to  grade  and  loads  six 
hundred  wagon  loads  in  a  day 


This  machine  reduces  road  grading  and  the  construction  of  good  roads  to 
an  economical  and  scientific  basis.    It  does  the  work  of  a  large  road-gang 


NOT  SO  long  ago  a  huge  machine 
made  its  appearance  on  a  Milwau- 
kee street  which  had  to  be  graded. 
The  machine  had  creeper  feet  in  front  that 
reminded  one  of  the  tread  of  a  tank  on  the 
Western  Front,  and  in  the  rear  a  roller. 
There  was  a  huge  wheel  on  its  front  which 
tore  up  the  dirt  precisely  to  the  depth 
wanted-  no  more  and  no  less — with  the 
relentlessness  that  never  could  be  equalled 
by  hand  shovels. 

If  you  want  to  know  more  about  the 
Turbine  Street  and  Highway  Grader,  look 
at  the  accompanying  picture.  The  dig- 
ging is  done  by  a  rotating  cylinder  on 
which  are  mounted  twelve  buckets. 
Rooters  on  the  cutting  edge  of  the  buckets 
lift  up  the  dirt  and  tumble  it  back  into 
the  buckets.  As  the  cylinder  turns,  the 
dirt  is  dumped  on  a  belt-conveyor,  which 
extends  at  right  angles  from  the  side  of 
the  grader  and  drops  the  material  into  a 
waiting  wagon,  truck  or  car. 

Almost  everything  about  the  machine  is 
adjustable  to  suit  the  conditions  en- 
countered.  Thus  the  conveyor  can  be  ad- 


justed to  load  on  either  side  of  the  grader. 
The  cutting  cylinder  or  wheel  can  be  ad- 
justed vertically  to  make  it  cut  from  one 
inch  to  two  feet  deep.  Cuts  are  five  feet, 
seven  inches  wide.  While  the  digging 
wheel  is  in  action,  the  entire  machine 
moves  forward  at  any  of  three  speeds  ac- 
cording to  depth  of  cut  and  character  of 
material  which  is  being  excavated. 

The  creeper  tread  on  which  the  front 
part  of  the  grader  is  supported  does  away 
with  planking  and  prevents  settling.  But 
if  settling  should  occur,  it  is  easily  enough 
detected  by  sighting  along  the  grade 
sticks  and  corrected  by  elevating  the  cut- 
ting cylinder  or  turbine.  The  two  sets 
of  creeper  treads  have  separate  controls 
which  makes  it  possible  to  make  short 
turns  when  necessary. 

When  it  is  realized  that  the  utmost 
capacity  of  hand-shovel  labor  is  five 
wagons  a  day  and  that  the  Turbine 
Grader  can  easily  load  six  hundred  wagons 
and  even  more  a  day,  the  possibilities  of 
the  machine  become  apparent.  It  does  the 
work  of  125  men  at  a  great  saving  of  cost. 
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A  New  Can  for  Handling  Gasoline 
to  Prevent  Waste 

MUCH  gasoline  is  wasted  every  year 
by  evaporation  and  spilling.  Now  a 
Chicago  firm  has  introduced  a  new  can 
designed  to  prevent 


Tipping  hao^dte 


Air  tube  to 
make  st&adLi 
flow 


this  waste.    It  is 
fitted  with  a  hinged 
spout  cover,  closed 
by  a  spring.  This 
seals  the  spout  the 
moment  the  pres- 
sure of  the  thuntb 
on  the  lever  is  re- 
leased, thus  pre- 
venting   evaporation  and 
also  loss  by  splashing  out  or 
spilling.    A  steady  stream 
is  assured  when  pouring  by 
a  long  pipe  that  extends  to 
the  bottom  of  the  can,  thus 
admitting  air  in  a  steady, 
constant  stream,  instead  of 
forcing  it  to  bubble  through 
the  stream  of  gasoline  as  it 
leaves  the  can.    This  dots 
away  with  all  the  objection- 
able splashing  when  pourin;; 
out  the  contents  of  the  can. 

If  all  the  automobile 
owners  in  the  United  States 
saved  one  gallon  a  year  each 
they  would  create  an  additional  supply  of 
4,500,000  gallons.  This  is  enough  to  keep 
1,250  airplanes  in  fuel  for  a  whole  year. 
It  is  the  team-work  that  will  count  in 
this  as  in  all  else.  It  is  the  "long  pull, 
the  strong  pull,  and  all  pull  together." 


Safety  gasoline  can  de- 
signed to  prevent  waste 


It  Walks  Through  the  Field,  and 
Drags  a  Plow 

THE  tractor  here  shown  is  a  small, 
inexpensive  one  that  can  be  uaed 
very  profitably  on  farms  of  less  than  one- 
hundred  acres.  The  little 
mechanical  worker  is  only 
four  feet  high  and  three  and 
a  half  feet  wide,  but  it  will 
plow  four  acres  a  day  i^nth  a 
fuel  consumption  of  leas 
than  two  gallons  an  acre. 

The  tractor  is  the  inven- 
tion of  Rush  Hamilton,  a 
California  orchardist,  who 
sought  in  vain  for  a  machine 
to  do  his  work.  It  may  be 
called  a  walking  tractor  in 
comparison  with  the  creep- 
er  or  round-wheel  types. 
Note  the  radial  tread  legs 
on  the  wheels.  They  pene- 
trate to  the  sub-soil  for 
traction. 

In  plowing,  one  wheel  of 
the  tractor  follows  in  the 
furrow,  thus  eliminating  the 
side-draft  on  both  tractor 
and  plow  or  other  imple- 
ment. The  machine  is  so 
small  that  it  can  pass  under 
the  branches  of  trees  where 
even  a  horse  could  not  go,  much  less  one 
of  the  cumbersome  juggernauts  which 
most  tractors  resemble.  It  also  takes 
up  very  little  room  to  store  when  not 
in  use,  and  is  simple  enough  to  be  easily 
repaired  by  an  amateur  mechanic. 


Ill 
I 


This  little  tractor  is  only  four  feet  high  and  three  and  a  half  wide,  but  it  wUl  do  the  work 
of  tnx^T  horses.     It  was  invented  by  a   Califomian  fruit  rancher  for  his  own  use 
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How  Would  You  Like  To  Be  in  tlie  Place 
of  the  Man  in  This  Picture? 

THE  spiderlike  silhouette  near  the  apex 
of  the  angle  formed  by  the  falling  top 
and  the  majestic  trunk  of  the  magnificent 
Douglas  fir  in  the  center  of  the  picture  is 
that  of  a  man,  the  logging  foreman  of  a 
lumber  company  on  Puget  Sound.  These 
giant  firs  are  greatly  needed  for  the  keels, 
frames  and  other  parts  of  the  big  wooden 
ships  now  building  for  the  Gov 
ernment   and    are  supplied 
almost  exclusively  by  the 
forests  of  Washington  and 
Oregon  states. 

The  big  tree  in  the 
picture  was  one  hundred 
and    eighty   feet  high 
before  its  top  was  cut 
ofiF.    At  the  point  where 
the  cut  was  made  the 
trunk  had  a  diameter  of 
twenty-two  inches.  The  fore 
man  climbed  the  tree  with 
telephone-linemen's  spikes  and  fastened  him- 
self to  the  trunk  with  a  lineman's  belt.  It 
took  him  twenty  minutes  to  cut  the  top. 


Here  Are  Some  War  Breads  You  Have 
Never  Known 

OWING  to  the  shortage  of  wheat  the 
powers  that  be  have  been  experi- 
menting to  see  whether  satisfactory  bread 
cannot  be  made  from  other  cereals.  Thoy 
have  come  to  the  conclusion  that  they  can 
very  much  so. 

The  chief  grains  which  the  researches  have 
added  to  our  food-stufifs  are  cotton.-5eed 
meal,  kafir  corn,  feterita,  grain  sorghums, 
and  milo.  So  far  all  these  have  been  used 
to  feed  to  stock,  but  it  is  found  that  they  can 
all  be  milled  and  made  into  bread.  Not 
only  that,  but  the  bread  is  more  palatable 
and  much  more  nutritious  than  wheat  bread 
ever  thought  of  being.  For  instance,  cot- 
tonseed meal  contains  about  forty-five  per 
cent,  of  proteins,  whereas  wheat  only  con- 
tains about  nine  per  cent. 

Of  these  new  grains,  Kansas,  Texas,  and 
Oklahoma  can  supply  enough  to  make  up 
this  year's  wheat  shortage,  while  next  year, 
with  more  planted,  the  supply  will  1>h 
abundant.  Texas  is  capable  of  supplying 
the  whole  country  alone  if  necessary,  so  that 
there  is  no  danger  of  a  bread  shortage. 


Cutting  the  top  off  a  big  fir  at  Puget 
Sound.    It  took  twenty  minutes  to  cut 
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The  College-Tramed  Elephant 
as  a  Circus  Attraction 


is  a  Compass  Necessary?  Not 
If  You  Have  a  Watch 


The  "  intelligent "  elephant  and  the  way  his  brain 
works,  said  brain  being  in  the  head  of  the  attendant 


"TADIES  and  gentlemen,"  begins  the 
1  V  official  barker  at  a  side  show,  "  it  is 
your  privilege  to  see  before  you  th'3  only 
living  college-trained  elephant  in  captivity, 
engaged  at  an  enormous 
expense  by  the  manager 
of  this  incomparable  ag- 
gregation of  world-fa- 
mous artists  and  animal 
shows!" 

With  this 
he  presents 
to  the  ele- 
phant, who 
looks  inde- 
scribably 
bored,  a 
piece  of 
white  chalk 
in  an  iron 
holder. 

'•Will 
some  of  the 
ladies  or 
gentlemen 
kindly  name 
some  small 
numbers?"  suavely  urges  the  barker  and 
from  amongst  the  spectators  come  calls 
of  "Six    Two  Five!" 

"Six  two  five,"  repeats  the  bprker 
slowly  and  impressively  and  leads  the 
graduate  of  the  elephant  college  to  the 
blackboard. 

To  the  astonishment  of  the  spectators 
the  chalk  traces  a  perfectly  legible  "6" 
upon  the  black  surface.  Underneath  he 
writes  a  "2,"  underneath  that  a  "5." 
Then  comes  the  addition  line  and  the 
result,  13. 

An  attendant  on  the  other  side  of  the 

blackboard  did  the  trick.  For   

his  benefit  the  barker  repeated 
the  numbers  so  as  to  give  him 
time  to  pick  out  the  same  num- 
bers, cut  out  of  sheet  iron,  and 
slip  them  into  grooves  provided 
for  them.  Then  he  grasped  a 
powerful  magnet  and  held  it 
against  the  top  of  the  six.  To  the 
same  spot,  on  the  other  side,  the 
barker  directed  the  trunk  of  the 
The  chalk  holder  be- 
'oUowed  the  magnet. 


w 


ERE  you  ever  out  in  the  "wild." 
carrying  your  map  but  without  a 
compass?  Your  watch  answers  the  pur- 
pose just  as  well. 

Disregard  the  minute  hand  altogether. 
Then  note  the  arc  that  the  hour  hand 
makes  with  the  noon  of  the  day — not  the 
midnight — and  draw  an  imaginary  line 
bisecting  this  arc.    Point  this  line 
towards  the  sun  and  the  XII  will 
point  toward  the  south. 

Referring  to  the  dia- 
grams, the  first 
one  repre- 
sents 5.10  A. 
M.  The  imag- 
inary line 
falls  between - 
the  hour 
hand  and 
the  ap- 
proaching 
noon,  as 
shown.  The 
second  fig- 
ure shows 
the  time  to 

be  3.45  P.  M.,  so  that  the  imaginary  line 
falling  between  the  noon  and  the  hour 
hand,  practically  coincides  with  the  il. 
In  the  third  it  is  7.20  p.  m.  and  the 
bisecting  line  still  comes  between  the  noon 
and  the  hour  hand,  so  that  it  falls  be- 
tween the  III  and  the  IV.  The  line  must 
always  bisect  the  arc,  whether  it  is  more 
or  less  than  a  semicircle. 

One's  watch  makes  iwo  circuits  w  hile  the 
sun  makes  one.  Therefore  half  the  arc  be- 
tween the  hour  hand  and  the  nearest 
noon,  pointed  toward  the  sun,  causes  the 
noon — the  XII  -to  point  due  south. 


(3) 


Dotted  line  in  each  case  represents  imaginary  line 
bisecting  arc  between  the  hour  hand  and  the  ruxm 
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This  is  the  tappoon.  It  is  the  invention  of  a  Cali- 
fomian  rancher  and  is  designed  to  simplify  irrigation 


Here,  Now,  Is  the  **Tappoon" — 
a  Portable  Flood -Gate 

UNTIL  ver>'  recently  it  has  been  the 
practice  among  ranchmen  when  ir- 
rigating a  field  to  dam  up  the  ditch  with 
mud  in  order  to  make  the  water  flow  into 
the  lateral 
ditches.  How- 
ard R.  Wallace, 
s  ranchman 
\\ho  Uvea  near 
Long  Beach, 
C  alif  orn  ia  , 
changed  all 
this  by  devis- 
ing a  portable 
irrigation 
flood-gate. 

The  gate  is 
simply  a  sheet 
of  heavy-gage 
wrought-iron 
—  the  lower 
corners  are 
rounded  off 
and  a  handle  is 
bolted  to  its 
upper  edge. 

When  the  gate  is  pressed  down  into  the 
mud  of  a  main  ditch  it  holds  the  water 
back  and  diverts  it  into  the  lateral  ditch 
immediately  behind  the  dam.  When  that 
ditch  has  sufficient  water  the  gate  is 
pulled  up  and  moved  to  the  next  lateral. 
All  the  work  of  making  scores  of  small 
dams  with  mud  is  avoided. 

The  tappoon,  as  Mr.  Wallace  terms  his 
device,  is  an  inexpensive  thing  to  make, 
and  in  the  course  of  a  California  summer 
it  saves  many  hours  of  hard  labor.  It  is 
very  light  and  can  be  easily  carried  about, 
and  obviously  has 
nothing  to  get  out  of 
order.  To  shift  it  one 
merely  lays  hold  of 
the  handles  on  each 
end  and  pulls  it  up, 
carrying  it  to  the 
next  location  and 
pressing  it  in  with  the 
foot.  This  is  one  of 
the  little  things  that 
count.  It  saves  both 
time  and  trouble,  and 
lightens  the  tedium 
of  a  thankless  job. 


The  illuminated  fishing  line  by  means 
of  which  one  can  catch  fish  at  night 


Fish  at  Night  with  an  Electric 
Li^t  on  Your  Line 

WHEN  the  fishing  fever  has  fastened 
upon  him  and  is  at  its  height,  the 
enthusiastic  angler  would  lengthen  his 
day,  if  he  could,  to  fully  forty-eight  hours. 

One  ingeni- 
ous American, 
probably 
spending  an  all- 
too-short  vaca- 
tion  in  the 
woods,  devised 
a  plan  for  il- 
luminating the 
end  of  his  line 
and  thus 
tempting  the 
fish  to  rise  even 
on  the  darkest 
night.  In  the 
hollow  interior 
of  his  bamboo 
rod  he  placed  a 
small  electric 
battery  of  suf- 
ficient power  to 
operate  two 
small  lamps,  one  attached  to  the  rod  and 
one  to  a  buoy  just  above  the  baited  hook. 
The  purpose  of  the  buoy  is  to  prevent  the 
lamp  from  being  submerged.  The  electric 
wires  between  the  end  of  the  rod  and  the 
buoy  take  the  place  of  the  fishing  line. 
The  light  on  the  buoy  not  only  serves  to 
attract  the  fish  but  also  by  its  bobbing 
informs  the  angler  when  a  fish  takes  the 
hook  and  is  due  to  be  hauled  in. 

This  is  an  application  of  the  old  method 
of  fishing  at  night 
with  a  light.  The 
usual  method,  of 
course,  is  to  go  out  on 
the  lake  in  a  boat,  car- 
rying with  you  one  or 
tuo  hurricane  lamps. 
One  of  these  you  keep 
in  the  boat  to  see  by, 
and  the  other  you 
fasten  to  the  gunwale 
so  that  the  light  will 
attract  the  fish.  In  this 
case  one  uses  an  ordi- 
nary line,  of  course, 
and  trusts  to  pure 
blind  luck  for  results. 
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Put  the  Tree  in  the  Bam,  Put  the    The  Battle  of  the  Bath -Tub  Fou^t 
Cat  Out,  and  Go  to  Bed  with  Toy  Submarines 

A TOY  submarine  that  really 
un( 


THERE'S  no  accounting  for  taste. 
Here  is  an  instance  where  sooner 
than  cut  down  a  fine 
old  tree  a  new  barn  was 
built  around  it,  the 
trunk  passing  through 
the  roof.  Whether  this 
is  due  to  conservation 
or  to  sentiment  we  are 
not  aware.  It  undoubt- 
edly is  a  pity  to  cut 
down  beautiful  old 
trees,  but  just  the  same 
one  would  imagine  that 
a  tree  in  the  barn  would 
be,  to  say  the  least  of  it, 
inconvenient.  Whether 
it  is  profaned  inside  the 
barn  with  nails  and 
hooks  and  harness,  who 
shall  say?  Whatever  the 
reason,  there  it  is,  and  it 
at  least  has  the  merit  of 
being  exceedingly  pic- 
turesque in  appearance 
and  probably  is  unique. 


runs 

ider  water  has  been  recently  put 
on  the  market.  It  is 
fifteen  inches  long  and 
is  constructed  of  wood 
and  metal.  As  equip- 
ment it  carries  steering 
and  diving  planes,  a 
deck  gun,  and  a  torpedo. 
The  motive  power  is  de- 
rived from  elastic  bands, 
and  the  boat  will  travel 
from  twenty  to  forty 
feet  under  water,  at  any 
desired  depth,  either 
straight  ahead  or  in  a 
circle. 

The  torpedo  is  fired 
from  the  deck  gun.  and 
is  controlled  aulomaiic- 
ally  so  that  it  is  dis- 
charged to  a  distance  of 
four  or  five  feet  as  the 
boat  rises  to  the  sur- 
face. 

Two  boys,  with  t^o 
or  three  of  these  realis- 
tic toys  and  the  neces- 
sary facilities  for  sailing  them,  can  stage 
all  kinds  of  sham  battles  and  naval  ma- 
neuvers.   Blockades  can  be  carried  oui 

AVERY  simple  and  cheap  method  of    and  paper  boats  sunk  in  the  most  relent- 
destroying  wood-chuck  burrows  less  manner,  while,  with  the  help  of 


They  built  the  bam  around  this 
tree  to  avoid  cutting  it  down 


Ef  Ye  Cain't  Shoot  the  Critters, 
Dynamite  'Em 


has  been  discovered  by  a  far n if 
He  takes  a  stick  about  three- 
quarters  of  an  inch  thick  and 
about  ten  feet  long,  and 
ties  a  stick  of  dynamite 
to  the  end,  ready  capped 
and  with  two  feet  of  fuse. 
He  lights  the  fuse  and 
pushes  the  charge  into  the 
hole.     As  the  fuse  takes 
about  a  minute  to  burn 
down,  he  has  plenty  of  tim- 
to  tamp  the  earth  around  ii 
and  get  out  of  the  way. 

The  explosion  of  the  dynamite  de- 
stroys the  den  and,  the  fumes  being  very 
poisonous,  any  animals  which  may  escape 
the  explosion  are  asphyxiated. 

This  is  a  far  simpler  and  quicker 
method  than  digging  them  out,  and  the 
explosion  fills  up  the  burrow  too. 


a  few  tin  soldiers  and  "land  bat- 
teries" enemy  cities  can  be 
readily  reduced  to  ruins  and 
the  garrisons  routed. 


The  toy  submarine  which  dives  and 
circles.  Note  the  heavy  artillery  it  carries 
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The  Farm  Tractor  As  an 
Aid  in  Road  Building 

IN  Atkinson,  New  Hamp- 
shire, the  farm  tractor  has 
been  successfully  used  in 
making  and  repairing  roads, 
doing  away  with  horses. 

A  twenty-horsepower  trac- 
tor, as  shown  in  the  picture, 
,  '.vas  used  in  conjunction  with 
the  regulation  road-machine 
for  rounding  off  the  surface 
of  the, road  and  cleaning  out 
gutters.  It  was  found  that 
the  tractor  not  only  easily 
does  the  work  of  six  or  eight 
horses,  but  better  and  in  less 
time.  Two  men  only  are  required  as  com- 
pared with  the  four  required  with  the 
former  system.  Besides,  double  the  ground 
is  covered. 

When  the  tractor  is  used  with  the  road- 
drag,  one  man,  driving  the  tractor,  can 
round  up  and  smooth  as  much  State  road 
in  half  a  day  as  one  man  with  a  pair  of 
horses  in  one  day  and  a  half.  The  tractor 
hauls  four  to  six  cartloads  of  gravel  in  the 
f>ame  time  that  a 
two-horse  team  re- 
quires for  one  load. 
Figured  in  dollars 
and  cents,  the  trac- 
tor could  easily  do 
524  worth  of  work 
at  a  cost  of  only  $8, 
with  an  additional 
saving  of  from 
twenty-five  to  fifty 
per  cent  in  time. 


S' 


Trapping  the  Wise 
Old  Crow 

INCE  time  and  ex- 
periment have 
proved  that  the  aver- 
age crow  is  perfectly 
able  to  decide  whether 
or  not  an  object  in  a 
field  can  handle  a 
gun,  traps  to  lure  th^ 
bird  are  now  being 
tried  out.  One  of  the 
most  successful  of  these 
traps  assumes  the  form 
of  a  nest  fastened  se- 


This  twenty -horseix>wer  farm  tractor  proved  itself  a  val- 
uable and  efficient  aid  in  road  repairing  in  Atkinson,  N.H. 


curely  to  the  branches  of  trees,  or  to  any 
convenient  support  in  the  locality  to  be 
protected.  The  nest  is  made  of  strong  wire 
mesh,  padded  in  much  the  same  way  and 
with  about  the  same  materials  as  if  made 
by  a  mother-bird.  But  the  nest  rests  on  a 
delicately  balanced  spring  which  is  op- 
erated by  a  lever  just  under  the  eggs. 
When  the  crow  gives  his  first  investigating 
peck,  the  two  sides  of  the  supporting 

framework  of  the 
trap-nest  come 
together  like  the 
leaves  of  a  book,  with 
bonecrushing  force. 

Another  trap 
which  has  proved 
successful  looks  like 
a  workman's  dinner 
pail.    The  cover  is 
turned  down,  with 
just  enough  of  an 
opening  left  to  emit 
the  tantalizing 
mell  of  cooked  food. 
With  hungry  lack  of 
caution,  the  crow  at- 
tempts to   sweep  the 
cover  off  with  his  foot, 
the  two   steel  sides 
of  the  trap,  which  he 
had  mistaken  for  han- 
dles at  the  side  of  the 
pail,   come  together 
and  grab  him  by  the 
leg,  holding  him  with 
painful  effectiveness  to 
await  the  further  venge- 
ance of  the  farmer. 


Above  are  Fhown  various  kinds 
of  traps  for  catching  the  wily 
crow.  The  effectiveness  of  some 
depends  on  his  appetite,  others 
on  his  curiosity.  Scarecrows  are 
ineffective — he  knows  too  much 
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A  Fork  and  Spoon  in  One— Part  of 
the  Soldier's  Kit 

LIKE  other  mortals,  soldiers  and 
^  sailors,    in    training  or 
active  duty  at  the  front,  n 
eat.    It  is  not  often  thi: 
they  object  to  the  punctual 
fulfillment  of  this  duty, 
provided  the  "grub"  is 
fit.   Uncle  Sam  sees  to  it 
that  it  is  "fit"  and  that 
there   is   plenty   of  it. 
Every  soldier  and 
every  sailor  is  required 
to  carry  his  own  kit, 
comprising  knife,  fork  and 
spoon,  and  to  keep  it  clean. 

There  are  many  kinds 
of  these  kits  in  use,  most 
of  them  combination  uten- 
sils, planned  with  the  idea 
of  preventing  the  three 
parts  of  the  kit  from  be- 
coming separated.  One  of 
these  kits  has  the  advan- 
tage of  being  light,  com- 
pact and  simple.    It  con- 
sists of  two  parts  only, 
each  stamped   out  of  a 
single  piece  of  steel.  The 
knife  forms  one  of  the  parts 
while  the  other  part  has 
a  spoon  at  one  end,  a  fork 
at  the  other.     The  two 
parts,  which  are  heavily 
nickeled,  are  so  arranged 


waters  in  search  of  food.  Thousands  be- 
come benumbed  by  the  cold  and  remain 
stranded  upon  the  shore  when  the  tide 
recedes,  an  easy  prey  for  the  fisher. 


Knife-and-fork  kit  in  detail 
and  in  use.  It  is  very  compact 


C 


\  Baby-in-the-Tree-Top 
Hammock 

THE  jingle  about  the 
baby  in  the  tree  top. 
which  represents  the 
height  of  juvenile  com- 
fort, might  serve  very 
well  as  an  advertisement 
for  the  hammock  illus- 
trated.    Made  of  open 
mesh  which  enables  the 
air  to  circulate  about  the 
body,  and  equipped  with 
a  mosquito  net  and  sun 
blind,  it  will  accommodate 
a  child  up  to  four  years 
of  age. 

The  baby  in  the  ham- 
mock is  safe,  for  a  lace 
which  can  be  tightly  drawn 
holds  the  body,  even 
though  the  hammock 
should  be  tipped  upside 
down.  The  device  is  made 
in  diflFerent  sizes  to  ac- 
commodate grown-ups  ad 
well  as  children,  but  the 
manufacturers  claim  that 
the  child's  size  hammock 
illustrated  is  strong  enough 
to  hold  a  man,  so  that  ample 


that  each  fits  into  a  groove  in  the  other  latitude  is  allowed  to  guard  against  all 
part,  so  that  the  sharp  edge  of  the  knife  possible  mishaps.  This  makes  it  eminent- 
and  the  tines  of  the  fork  are  protected.        ly  suitable  for  general  use  in  the  garden. 


Catching  Fish  Without  the 
Use  of  Hook  or  Net 

THE  scarcity  of  meat  and  the 
consequently  increased  de- 
mand for  sea  food  has  made  the 
whiting,  which  is  also  known  in  dif- 
ferent parts  of  the  Atlantic  coast 
as  "frost  fish"  and  "silver  hake," 
extremely  popular.  This  fish  usual- 
ly begins  running  along  the  New 
Jersey  coast  in  November  and  re- 
mains until  the  following  May. 
On  cold,  frosty  nights  the  fish  leave 
their  comparatively  warm  haunts 
in  deep  water  and  seek  the  shallow 


An  open-mesh  hammock  with  laces  to  draw  it 
together  and  a  sun  blind  to  protect  the  cyz% 
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Ha?e  You  Weeds  on  Your  Lawn?         Efficiency  Has  Come  to  the 
Kill  Them  With  Gasoline  Garden  Rake 


THE  complete 
elimination  of 
dandelions,  rag- 
weed, quack  grass, 
and  troublesome 
weeds  that  grow  on 
the  lavvn  is  made  easy 
by  a  de\'ice  that  elim- 
inates all  b'ack-break- 
ing  stooping.  The 
instrument  consists  of 
a  slender  tube  filled 
with  a  liquid  and  pro- 
vided with  a  sharp 
point  that  is  pushed 
into  the  heart  of  the 


ONE  day,  Charles 
F.  Reiter  of 


iprinq  to 
K«p  valve 


pojhcd  into 
roots  of  wrcds 
operx  valvr 


At  side  detailed  drawing  of  weed  killer. 
Above,  the  same   in  use  on  a  lawn 


weed ;  the  liquid  then 
automatically  runs 
out,  and  the  weed 
is  killed  beyond  the 
power  to  grow 
again. 

For  killing  dande- 
lions and  most  or- 
dinary weeds  a  gaso- 
line solution  is  most 
effective,  while  a  so- 


lution of  iron  sul- 
phite is  used  for  pig 
weed,  rag  weed,  and 
quack  grass.  The 
device  is  all  metal, 
and  very  simple  in 
construction ;  none 
of  the  metal  parts 
is  affected  by  the 
liquids.  Pressing 
the  tool  into  the 
ground  raises  the 
valves  and  releases 
a  little  of  the  liquid. 
The  tube  may  be 
filled  by  twisting  the 
handle  and  remov- 
ing the  top. 


This  simple,  self-cleaning  rake  is  the  out- 
come of  a  Minneapolis  man's  impatience 


Minneapolis,  Minn., 
lost  his  patience  when 
raking  his  lawn — and 
who  wouldn't,  when 
the  leaves  seemed  to 
take  extraordinary 
pleasure  in  sticking 
between  the  teeth  of 
the  rake.  After  Mr. 
Reiter  had  bent  down 
and  pulled  the  leaves 
out  so  many  times 
that  his  back  ached, 
he  threw  down  the 
rake,  went  into  his 
house  and  invented  a 
temper-saving,  back- 
resting  device  which 
cleans  the  rake  auto- 
matically. 

The  automatic  self- 
cleaning  attachment 
is  simply  a  curved 
piece  of  wire  which,  manufactured  in  any 
desired  length  to  fit  any  rake,  sets  be- 
tween the  teeth  of  the  rake.  Wire  arms, 
operated  by  springs  are  attached  to  the 
handle  and  to  the  curved  cleaning  wire. 

When  the  rake  touches  the  ground,  the 
cleaning  attachment  is  pushed  up  out  of 
the  way.  The  leaves  or  scraps  are  raked 
in  the  usual  manner.  But  when  the  rake 
is  lifted  for  the  back  stroke,  the  wire  arms 
are  pressed  down  by  two  single  coil 

springs,  and  the 
curved  wire  in- 
stantly pushes  out 
the  leaves  accum- 
ulated on  the 
prongs. 

It  will  be  seen 
that  in  addition  to 
saving  the  trouble 
of  cleaning  the  rake, 
all  the  leaves,  etc., 
that  are  collected 
would  be  worked 
into  the  soil,  thus 
helping  to  make  the 
"leaf-mold"  that 
is  so  highly  valued 
by  horticulturists. 
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Homes  for  War  Workers 


A  new  type  of  standardized  dwelling  which 
can  be  built  by  unskilled  labor  in  two  weeks 

Hv  John  Walker  Harrinf'ton 


Workmen's  houses  of  concrete,  all  different  from  each 
other,  can  be  built  exceedingly  rapidly  and  cheaply 

WAR  workers'  dwellings  may  be 
built  at  about  half  the  usual  cost 
and  in  half  the  customary  time 
by  a  novel  method  originated  by  Mr. 
Alfred  C.  Bossom,  a  New  York  architect, 
according  to  estimates  submitted  by  him 
to  the  Council  of  National  Defence. 

His  scheme  is  the  result  of  personal 
studies  of  actual  conditions  at  leading 
American  shipyards  and  munitions  plants. 
It  also  embodies  his  experience  as  an  ex- 
pert retained  by  large  industrial  corpora- 
tions in  this  country  as  well  as  by  the 
housing  committee  of  the  London  Com- 
mon Council. 

The  construction  is  best  adapted  for 
fireproof  materials.  Wood  may  also  be 
employed. 

Under  the  Bossom 
plan,  large  sums  may  be 
saved  in  preparing  the 
sites  proposed.  The 
ground  for  a  hundred  or 
so  of  workmen's  cot- 
tages is  leveled  off  at 
once.  Then  a  military 
trench  digger  is  run 
along  the  lines  for  the 
foundations.  The  re- 
sulting ditches  are 
sheathed  inside  with 
boarding  which  projects 
a  few  inches  above  the 
earth.  As  there  are  to 
be  no  cellars,  the  work 
of  excavation  is  soon 
completed. 


There  next  appear 
strange    devices  re- 
sembling the  cradles 
on   which   ships  are 
sometimes  carried 
overland    and  from 
which  they  are  again 
launched  into  the 
water.    These  house 
cradles  are  huge 
frameworks  of  hea%*>" 
timber   which  are 
readily  moved  on  roll- 
ers. Suspended  from 
them  at  regular  intervals  are  three  up- 
rights of  reinforced  concrete  or  steel,  or 
even  wood,  which  are  to  be  part  of  the 
skeleton  of  the  one-story  dwellings.  The 
cradles  are  steadied  against  the  pull  of 
these  verticals  by  counterweights  piled 
on  low  platforms  on  their  opposite  sides 
and  are  adjusted  by  wedges,  until  ever>- 
thing  is  made  plumb.    The  pillars  are 
then  lowered  into  the  trough,  and  their 
feet   are   soon   embedded   in  concrete 
dumped  into  the  foundation  form  from 
wheelbarrows.    As  soon  as  the  cement 
hardens,  the  cradle  is  withdrawn  and  the 
next  three  posts  are  launched.  As  several 
cradles  may  be  used  at  once  in  building 
a  house,  both  the  outer  wall  uprights  and 


I 
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Here  is  a  typical  plan  for  one  of  the  proposed  cottafcjs.  This 
particular  one  would  be  a  two- family  house,  semi -detached 
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No  scaffolds 


those  for  the  partitions  may  be  quickly 

trued  up  and  alined  with  each  other. 

Meanwhile,  the  supports  are  being 
braced  together  by  cross- 
pieces,  as  holes  have 
been  left  in  them  all, 
•vhere  the  horizontal  » 
beams  may  be  secured. 
Short  members  are 
placed  between  the  up- 
right? so  as  to  permit 
the  introduction  of  doors 
and  windows,  the  frames 
fA  which  can  be  wired  in 
place. 

At  the  same  time 
workmen  standing  on 
stepiadders  put  the  raft- 
ers in  position,  making 
them  fast  with  pegs  and 
wire,  just  as  the  other 
beams  have  been  fastened, 
are  required. 

High  rib  lath  is  then  attached  to  the 
sides  and  spread  on  the  roof  and  firmly 
bound  down.  Fcr  the  walls  two  areas  of 
wire  web  or  lath  may  be  used,  so  as  to 
give  further  stability.  The  metal  meshes 
are  then  plastered  from  within  and  as 
soon  as  the  plaster  has  set  sufficiently, 
■tueco  is  applied  to  the  outside  wall  with 
a  cement  gun.  Because  of  the  air  spaces, 
wsIIg  of  this  character  have  a  considerable 
advantage  over  those  of  the  poured  con- 
crete variety  which  often  sweat  and  give 
the  tenants  of  the  house  a  sense  of  chill. 
The  roof  is  also  of  stucco,  handled  In  the 
same  manner  as  that  composing  the  walls. 
The  portion  of  the  concrete  foundations 
rising  above  the  earth  serves  as  a  base  for 
floor  joists  and  also  incloses  an  air-<'ham- 
ber  underfoot.  Here  then  we  have  a  lire- 
proof,  vermin-proof,  rodent-proof  and 
damp-proof  structure. 

Although  these  new  models  may  be 
built  from  standardized  parts,  pleasing 
and  attractive  variations  may  be  made  by 
adding  a  gable  here  and  there  or  altering 
the  pitch  of  a  roof.  These  one-story 
cottages  can  be  erected  for  one  family, 
for  two  or  for  three  families,  so  that  a 
village  of  them  would  not  be  cursed  by 
sameness.  The  architect  has  had  forty 
variations  of  the  idea  worked  out  in  his 
drafting  room.  Further  antidotes  to 
monotony  may  be  provided  by  painting 
the  exterior  stucco  walls  in  different 


Trenches  are  crug  by  machine,  and  then  the  main  sup- 
poctiag  pillan  are  idl  dropped  in  tofether  with  a  cracOe 


tints,  and  also  by  devising  striking  color 
schemes  for  the  shutters,  the  doors  and 

the  roofs,  so  that  there  may  be  no  two 
houses  together  which  appear  to  be  ex- 
actly alike.  Here  the  paint  gun  serves 
both  beauty  and  economy. 

The  cost  of  these  dwellings  can  be 
kept  very  low,  in  the  opinion  of  the  in- 
ventor, because  they  can  be  built  by 
unskilled  labor  under  the  direction  of 
skilled  foremen.  Laborers  whose  wages 
would  be  only  $2.25  to  $2.50  a  day  could 
do  work  for  which  in  ordinary  construc- 
tion the  services  of  carpenters  and  masons 
at  from  $5  to  $7  a  day  woidd  be  required. 

Houses  of  this  type,  exclusive  of 
equipment,  could  be  erected,  according  to 
this  plan,  within  two  weeks  of  the  time 
the  trench  digging  machine  went  into 
action  and  under  favorable  conditions 
only  one  week  would  be  required. 

The  installation  of  a  general  steam  or 
electrical  heating  system  would  be  pro- 
vided for  IfMii^'  in  ;ul\  :irrF,  or  if  stoves  are 
used,  the  needed  warmth  would  be  readily 
obtained.  Lighting  and  plumbing,  al- 
though requiring  the  services  of  skilled 
men,  cotild  be  reduced  to  the  simplest 
terms. 

One-family  houses  built  under  these 
specifications  can  be  erected  at  from  $700 
to  $1,000  each,  including  the  cost  of  land 
in  the  average  new  industrial  community. 
These  standardized  dwellings,  the  unit 
of  construction,  consist  of  a  living  room, 
a  kitchen,  dining-room,  two  bedrooms  and 
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But  thv  most  admirable  feature  of  the  plan 
is  this:  the  houses  need  not  be  all  alike 


a  bathroom.  The  two  and  three  family 
houses  would  cost  proportionately  less. 
It  is  estimated  that  a  four-roora  and  bath 
cottage  built  under  the  new  method, 
could  hardly  be  duplicated  for  less  than 
$1,800  under  conventional  schemes  of 
construction,  using  the  same  materials. 
The  two  family  dwelling  costing  less  than 
$1,200,  with  four  rooms  and  bath  and  a 
porch  for  each  user,  is  especially  desirable. 

The  price  of  lumber  is  now  so  high  that 
the  erection  pf  wooden  houses  similar  in 
design  to  those  here  described  would  cost 
from  seventy-five  to  eighty-five  per  cent 
of  the  sum  expended  for  houses  of  brick 
or  reinforced  concrete.  Such  costs,  how- 
ever, vary  greatly  according  to  localities 
and  the  accessibility  of  supplies.  Lead- 
ing architects  agree  that  after-the-war 
developments  will  justify  thd  expense. 


Real  Lights  for  the  Automobiles  in 
Motion  Pictures 

MR.  LANGDON  McCORMICK  of 
New  York  thinks  that  the  present 
motion  picture  representations  of  night 
scenes  are  not  sufficiently  realistic,  especi- 
ally in  their  lighting  effects. 

It  is  his  belief  that  representations  of 
light  on  the  screen,  such  as  lamppost, 
automobile,  and  locomotive  lamps,  should 
be  lights  in  reality,  instead  of  pictorial 
representations. 
As  most  night  scenes  projected  on  the 


screen  are  photographed  in  daylight  and 
tinted  blue  to  give  the  night  effect,  it 
is  true  that  there  is  an  absence  of  glow. 
But  from  our  knowledge  of  motion  pic- 
ture projection  we  fail  to  see  a  practical 
need  in  Mr.  McCormick's  invention. 

He  proposes  to  arrange  a  number  of 
tracks  behind  a  translucent  screen,  upon 
which  actual  electric  bulbs  are  to  be 
dragged  along  by  motors.  These  li^t3 
will  be  caused  to  move  about  on  the  serosa 
to  correspond  with  the  ever  changing 
positions  of  tha  lights  in  the  picture. 

How  this  coiresponding  movement  will 
be  accomplished  we  do  not  know,  but 
we  are  certain  that  if  it  is  at  all  possible 
it  can  be  accomplished  only  more  or  leas 
successfully  in  a  direct  side  to  side  or 
up  and  down  movement  which  involves 
no  perspective  changes. 

As  regards  objects  which  come  forward 
or  recede  in  the  perspective  of  the  picture 
it  is  well  understood  that  they  change 
their  size  during  their  movement. 

No  provision  is  made  for  this  change 
in  size  of  the  traveling  lights  and  if  this 
method  were  actually  applied  to  a  pic- 
ture of  an  automobile  going  away  from 
us  into  the  distance  the  car  would  be  seen 
to  diminish  in  size  while  the  tail-light 
would  remain  unchanged,  and  this  effect 
would  continue  until  the  machine  became 
much  smaller  than  its  tail-light.  Literally 
speaking  the  automobile  would  disappear 
in  a  blaze  of  tail-light  glory. 
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Killing  Bugs  with  Dust 

This  new  way  of  exterminating  insects  in  orchards 
is   fast   superseding   the   old   spraying  method 


Dusting  machines  in  use  in  peach 
orchard.  The  powder  is  contained  in 
the  hopper  and  a  blower  forces  it 
through  the  feed  pipe  under  pressure  by 
air  blast,  thoroughly  dusting  the  trees 


IT  was  formerly  the  custom  to  mix  the 
poisons  intended  to  kill  orchard  in- 
sects with  water.  A  new  method  is 
now  employed.  The  trees  are  dusted  with 
the  powdered  mixture. 

The  tremendous  advantages  of  the 
dusting  method,  and  its  success  in  con- 
trolling the  insect  pests  and  diseases  have 
led  to  its  adoption  by  many  growers  of 
fruits,  especially  in  New  York.  A  man 
li\'ing  at  Middleport,  New  York,  has 
recently  perfected  a  high-power  machine 
which  pumps  the  dust  on  the  trees. 

Dusting  is  twenty-five  per  cent  cheaper 
than  spraying.  Orchards  which  it  former- 
ly took  three  men  and  a  team  two  days  to 
spray  may  be  given  the  same  protection 
against  most  insects  and  diseases  with  two 
men  and  a  team  in  three  hours  time. 
The  total  weight  of  the  dusting  machine 
complete  with  gasoline  is  less  than  one 
thousand  pounds.  Wet  seasons,  soggy  or 
rough  land  in  no  way  interfere  with  dusting. 


The  dusting  mixture  is  placed  in  a 
hopper.  A  blower,  which  rotates  at  ap- 
proximately 2,500  revolutions  per  minute, 
forces  a  current  of  air  through  the  air 
chamber  at  the  bottom  of  the  hopper. 
The  dust  is  sifted  through  a  slide  feed  and 
carried  with  great  velocity  through  the 
outlet  pipe.  At  the  mouth  of  the  pipe  the 
flow  is  broken  and  the  dust  particles  burst 
into  a  dense  smokelike  cloud,  which  will 
cover  thoroughly  a  large  apple  tree  almost 
instantly. 

Beneath  the  plate  at  the  bottom  of  the 
hopper  is  a  slide  feed  regulator  consisting 
of  two  diagonally  slotted  slides  which 
work  over  each  other.  The  position  of  the 
slides  is  controlled  by  a  small  hand  lever 
conveniently  located  at  the  end  of  the 
hopper  near  the  discharge  pipe.  The 
operator  is  thus  permitted  to  regulate  the 
amount  of  material  to  be  discharged, 
which  may  be  of  one  amount  for  apple  trees, 
another  for  cherry,  and  so  on. 
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which  makes  it  possible  to  use  the  io- 
vention  as  a  rooMadder,  or  in  place  of  a 
trestle  without  extra  braces  to  prevent 
the  spreading  of  the  ladder  at  the  bottom. 
The  ladder  may  be  used  either  as  an  ordi- 
narj*  extension  ladder  or  as  a  step-ladder 
and  its  rigidity  enables  it  to  stand  the 
most  severe  tests. 


This  ladder  will  not  dip,  buckle  or  collapse 

A  Safe  Ladder  Appears.  You 
Can*t  Break  Its  Rungs 

CHARLES  J.  BROWN,  of  River  Falls, 
Wis.,  is  the  inventor  of  a  new  ladder 
which  combines  many  advantages  and 
novel  features. 
His  ladder  is  light 
yet  strong,  and  its 
rungs,  which  are  of 
metal,  are  so  fast- 
ened to  the  wood- 
en rails  of  the  lad- 
der, that  the  struc- 
ture becomes  per- 
fectly rigid. 

The  rungs  have 
a  flat  tread  which 
prevents  the  foot 
from  slipping. 
Safety  devices  are 
provided,  which 
prevent  the  slip- 
ping of  the  lower 
end  of  the  ladder 
on  smooth  or  un- 
even ground,  and 
the  slipping  side- 
ways of  the  upper  ^*^P 
ena.   mere  is  also  by^hj, 

recent 

a  lockmg  device,  invention 


Chemicals  and  Machines  Supplant 
Men  In  This  War 

THIS  is  the  most  scientific  war  ever 
fought.  There  is  less  dependence 
on  man-power  and  more  on  machinerj- 
than  at  any  time  in  the  history  of  the 
world.  We  pin  our  faith  to  high  explo- 
sives, poison  gases,  tear  shells,  gas  masks, 
liquid  fire,  etc.,  all  of  which  are  applied 
chemistry,  and  to  machine  guns,  heavy 
artillery,  automobiles,  submarines,  air- 
planes, and  so  forth,  which  are  very  much 
refined  mechanics.  The  greatest  mindii 
in  the  scientific  and  mechanical  world 
have  pooled  their  brains  and  obtained 
wonderful  results. 


Place-Finding  on  Maps  Is  Made 
Easy  by  New  Device 

THE  system  of  using  index  letters  and 
numbers  to  enable  one  to  find  any 
spot  on  a  map  by  referring  to  an  in- 
dex has  been  am- 
plified by  a  device 
primarily  designed 
for  wall-maps,  but 
could  doubtless  be 
adapted  to  smaDer 
ones  too.     A  rod 
slides  along  the  top 
edge  of  the  mapand 
carries  a  movable 
indicator.    The  in- 
dicator is  first  ad- 
justed to  the  prop- 
er   place    on  the 
side  index,  and 
then    the    rod  is 
moved  along  until 
it   coincides  with 
the  correct  letter 
or  figure  on  the 
top  index.  The 
indicator  then 
automatically 
points  to  the  de- 
sired place. 


Warming  Both  Engine  and  Car  Body 


An  apparatus  that  will  keep  you 
warm  and  avoid  cracked  cylinders  too 


Air  out 

To  cyl'mderto 
and  radiator 


THE  problems  of  keeping  the  engine 
of  an  automobile  warm  during 
freezing  weather  so  as  to  prevent 
cylinders  from  cracking,  to  make  starting 
easy  and  to  heat  the  body  interior  for 
comfort  are  solved  by  the  combination 
engine  and  body  heater  shown  in  the 
accompanjang  illustrations. 

The  apparatus  works  on  an  entirely 
new  principle  and  consists  of  a  coil-heater 
fired  by  a  gasoline- 
burner.  The  coldest 
water  is  taken  from 
the  bottom  of  the 
radiator,  heated,  and 
injected  into  the  top 
of  the  cylinder  water- 
jacket  or  circulated 
through  a  small  radia- 
tor in  the  car  body. 
The  hot  water  can  be 
used  for  both  purposes 
at  the  same  time  if 
desired  by  manipulat- 
ing a  small  by-pass 
valve.  In  any  event, 
the  water  finds  its  way 
back  to  the  bottom  of 
the  radiator,  thus  com- 
pleting the  cycle  of 
operation. 

The  complete 
heater,   weighing  but 
bracketed  to  one  side 
consists  of 


Details  of  a  gasoline  fired  water  heater 
for  wanning  up  the  car  and  engine 


that  the  amount  of  fuel  required  to  run 
the  heater  is  negligible  and  that  its  use  in 
reality  saves  considerable  fuel  because  it  is 
unnecessary  to  flood  the  carburetor  when 
starting  the  engine.  By  keeping  the  en- 
gine warm,  the  fuel  vaporizes  more  com- 
pletely so  that  its  full  power  is  immedi- 
ately utilized  and  not  wasted  in  passing 
out  through  the  muffler.  The  heater  can 
be  applied  to  any  make  of  automobile, 
motor  truck  or  ambulance.  It  can  keep 
the  temperature  inside  of  any  of 
these  vehicles  at  from  seventy  to 
eighty  degrees  Fahrenheit. 
The  apparatus  is  not  very 
difficult  to  install,  for 
it  is  compact  and  self- 
contained.  When  a 
suitable  location  un- 
der the  hood  has  been 
found  for  the  bracket 
it  is  bolted  on  en  masse 
and  the  proper  connec- 
tions run  to  the  vari- 
ous necessary  points. 
It  has  the  great  advan- 
tage of  being  indepen- 
dent of  the  engine. 

Water  from 
radiator. 


ten  pounds,  is 
of  the  engine.  It 
a  lagged  cylindrical  barrel 
containing  two  coils  of  copper  pipe  and  a 
gasoline-burner  at  the  bottom.  The  fuel 
is  carried  in  a  tank  on  the  running-board 
and  is  fed  under  pressure  through  a 
special  re- 
ducing-valve 
to  the  burner 
so  that  the 
heater  may  be 
in  operation 
during  a  short 
wait  at  the 
curb  in  the  day 
or  at  night 
when  the  car 
is  garaged. 
It  is  claimed 


German  Tires  are 
Filled  with  Rags 

RUBBER   tires  for  automobiles  are 
.  reported  to  be  practically  unobtain- 
able in  Germany  and  Austria  and  to  give 

to  t  h  e  wheels 
some  kind  of 
protective 
elastic  cush- 
i  o  n ,  tire 
casings  are 
stuffed  with 
any  material 
that  affords 
some  degree 
of  resiliency, 
like  cork, 
paper,  rags, 
etc.  In  some 
cases  the  rims 
are  without 
tires  at  all. 


Showing  situation  of  the  heating 
unit  under  the  hood  of  the  car 
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DIAPHRAGM 


A  Simple  and  Effective  Heat- 
Economizing  Stove 


AT  a  recent  exhibition 
L  of  heating  ap- 
pliances in  Paris,  a  simple 
heating  stove   of  sheet 
iron  was  shown,  which,  it 
is  claimed,  greatly  econo- 
mizes heat  and  fuel.  The 
stove  is  intended  for  burn- 
ing vegetables,  fuels  of  low 
heat  value,  such  as  wood, 
peat,  sawdust,  bark,  etc. 
In  outward  appearance  the 
stove    resembles    the  so- 


DR^F^ 

PIPE 

CONNECT- 
ING 
WITH 
FLUE 


called  "cannon  stoves" 
which  were  so  popular  in 
this  country  about  thirty 
years  ago. 

The  characteristic  feat- 
ure of  the  stove  is  a  sheet- 
iron    diaphragm,  running 
diagonally  from  below  the  drafthole  lead- 
ing  to   the  flue,  upward  and  toward 


The  hot  gases  of  combus- 
tion and  the  smoke  can- 
not reach  the  flue  with- 
out passing  around  the 
diaphragm  of  this  stove 


two  rotating  brushes  with  a  space  be- 
tween them,  sufficient  for  the  paint  to  be 
sprayed  on  to  the  surface  to  be  painted 
A  nozzle  provides  the  means 
for  spraying  the  paint.  The 
brushes  are  rotated  by  a 
small  turbine  engine  oper- 
ated by  compressed  air, 
which  is  also  used  to  force 
the  paint  to  the  nozzle  and 
to  spray  it.  The  eng:ine  is 
connected  with  the  brushes 
by  a  chain  of  gears.  The 
flow  of  paint  and  of  the  air 
for  the  sprayer  is  regulated 
by  a  valve  operated  by  a 
trigger  combined  with  the 
handle.  The  brushes  are 
covered  with  an  aluminum 
case  and  rotate  towards 
each  other,  by  which  ar- 
rangement a  spattering  of 
the  paint  is  avoided.  The 
of  the  device  is  about  six 


the  front  of  the  stove, 
duced  by  the  combus- 
tion, the  smoke  and  the 
heat,  instead  of  passing 
immediately  to  the 
drafthole  and  to  the 
flue,  are  compelled  to 
make  their  way  up  in 
front,  then  around  the 
edge  of  the  diaphragm, 
then  down  in  the  rear  of 
the  stove,  to  the  draft- 
hole.  On  their  way  out 
they  heat  a  greater  sur- 
face of  the  metal  of  the 
stove,  giving  it  greater 
heating  power  without 
increasing  the  amount  of 
fuel  used. 


The  gases  pro- 


total  weight 
pounds. 

Trials  with 


Paint  That  Bam 
by  Machine 

MR.  F.  L.  BENE- 
DICT, of  Bal- 
timore, has  perfected  a 
device  for  spraying  paint 
and  distributing  it  over 
a  surface  by  means  of 
rotating  brushes. 

The  device  consists, 
in  its  main  features,  of 


this  device  have  given 
satisfactory  results — 
con.siderable  economy 
in  the  cost  of  labor  and 
in  the  amount  of  paint 
used  and  more  satis- 
factory workmanship. 

The  rotary  painting 
machine  spreads  the 
paint  evenly  and 
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Tilting  End-Pieces  for  Your 
Eye  Glasses 

A  RE  you  one  of  those  unfor 
i  \  tunates  whoarecompeUe< 
to  go  through  life  with  spec- 
tacles before   their  eyes? 
If  so,  a  clever  little  device 
recently  patented,  -a  ill  be 
of  interest  to  you.  The 
device  consists  of  a  fric- 
tion  hinge  connecting 
the  end-pieces  with 
the  lenses  in  such  a 
manner  that  by  a 
slight  turning  of  the 
frame  of  the  glasses 
the  lenses  may  be 
brought 
into  any 
angle  rela 
tive  to  the 
eyes  and 
held  in 
that  po- 
sition as 


Remarkable  Photograph  of  an 
Actual  Battle  Scene 

ONE  of  the  most  remarkable 
war  photographs  taken  by 
the  official  photographer  of 
the  British  army  in  France 
is  reproduced  in   the  ac- 
companying picture  from 
the  excellent  enlargement, 
eight  by  fifteen  feet  in 
size,  which  was  recently 
placed   upon  exhibition. 
This    picture,  probably 
the    largest  war  photo- 
graph ever  made,  shows  a 
wide  portion  of  the  battle- 
field during  the  actual  ad- 
vance of  the  Canadian 
troops  at  Vimy  Ridge,  on 
the  morning  of  April  9, 
1917.    The  smoke  in  the 
background  is  produced  by 
the  counter-barrage  of  the 
Germans,  which  was  par- 
ticularly aimed  at  a  line  of 
The  Canadian  curtain  of  fire  has 


An  adjustable 
spectacle  rim  for 
tilting  the  lenses 
to  a  desired  angle 


long  as  it  is  desired.    The  new  end-pieces  tanks 
are  simple  and  have  no  parts  that  will  get     already  swept  over  the  battlefield  and  is 
out  of  order.  no  longer  visible. 


This  i»  probably  the  biggest  enlargement  ever  made  of  a  photograph.  It  shows  the  Canadian 
advance  at  Vimy  Ridge  and  measures  eight  feet  in  height  and  about  fifteen  feet  in  width 
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The  Traveling  Brush-Burner.  Static  Electricity  Drawn  From 


Orchard ists  Please  Notice 


QNE  of  the 


This  portable  brush-burner  saves  much  time  in  haul- 
ing and  provides  v&luable  potash  for  the  proprietor 


simplest 
and  yet  the 
most  conve- 
nient devices 
built  for  or- 
chardists  is 
the  sheet-iron 
brush-burner 
built  by  Wm. 
Miller,  of 
Gypsum,  0. 
Mr.  Miller 
had  this  con- 
structed for 
use  in  his  own 

orchards  and  therefore  did  not  have  it 
patented.  In  consequence  fruit  growers 
are  helping  themselves  to  the  result  of 
Mr.  Miller's  thinking. 

The  burner  is  made  of  one-sixteenth 
inch  sheet  iron,  riveted  together  as  shown 
in  the  accompanying  photograph.  It  is 
practically  a  large  cyl- 
inder with  top  open 
and  both  ends  closed. 
The  top  is  opened  the 
entire  length,  but  just 
wide  enough  to  admit 
the  brush.  The  heat 
is  forced  upwards,  rath- 
er than  outwards,  thus 
preserving  the  nearby 
trees. 

This  burner  is 
mounted  on  sled  run- 
ners. After  an  orchard 
has  been  pruned,  the 
men  drive  through  the 
orchard  with  a  big 
blazing  fire  in  the  burn- 
er. The  brush 
burned  :\<  f|if'" 
alo:..'  ! 


Paper  by  Alternating  Charge 

ONE  of  the 
most  an- 
noying sources 
of  trouble  to 
printers  is 
static  electric- 
ity in  the  pa- 
per. It  causes 
the  sheets, 
during  the 
process  of 
printing,  to 
adhere  more 
or  less  firmly 
to  the  cylinder 
or  the  delivery 
mechanism  of  the  press  and  to  other 
sheets.  The  speed  of  the  work  is  reduced, 
exact  registering  is  made  practically  im- 
possible and  even  stacking,  whether  by 
hand  or  by  machine,  a  matter  of  the 
greatest  difficulty. 

An  electric  neutralizer  has  been  in- 
vented which  complete- 
ly does  away  with  aD 
trouble  from  static 
electricity.  It  supplies 
an  alternating  charge 
of  electricity  by  means 
of  a  small  motor  giu- 
erator  which  gives  an 
alternating  current  at 
about  a  seventy-voh 
pressure.  This  in  turn 
is  passed  through  a 
transformer  where  it 
becomes  a  current  of 
high  pressure  and  small 
quantity,  ready  for  de- 
livery to  the  paper 
through  distributing 
bars  on  the  press. 
These  bars  are  com- 
posed of  a  number  of 
fine  metal  points  set 
in  porcelain  insulation. 
A  bar  is  located  near 
the  cylinder  and  drop 
guides  and,  if  neces- 
sary, one  is  attached  to 
the  deliver^'.  As  the 
sheets  pass  under  a  bar 
the  charge  of  static 
electricity  is  drawn  out. 


ricity  is  solely  rcsponsi- 
'  rcncc  in  appearance 
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Here's  the  Way  to  Acquire 
Pickford  Curls 

FEMININE  hair  is  usually 
curled  by  "kid"  curlers. 
That  designation  has  no  refer- 
ence to  the  age  of  the  young 
lady  but  to  a  type  of  con- 
struction involving  kid  leather 
wrapped  about  and  sewn  upon 
thin  flexible  metal  rods.  The 
leather  rods  are  wrapped  about 
strands  of  hair  at  night.  In 
the  morning  the  rods  are  re- 
moved. Curls  have  grown 
about  thero  overnight.  But 
at  what  sacrifice  to  the  youth- 
ful wearer!  Kid  curlers  form 
hard  lumps  about  the  head, 
and  hard  lumps  are  painful. 
Sleeping  with  one's  hair  done  up  in  such 
barbaric  fashion  is  comparable  to  reposing 
upon  a  pillow  covered  with  small  hard 
rocks,  which  is  not  conducive  to  sleep. 

But  along  comes  Miss  Ella  M.  Pickard, 
of  Oklahoma,  who  has  found  a  way  to  ob- 
tain the  Mary  Pickford  curl  without  the 
discomfort.  Miss  Pickard  has  applied  for 
patent  rights  upon  a  hair  curler  which,  to 
our  first  horrified  masculine  glance,  ap- 
peared to  be  a  fat  Havana  cigar  dangling 
from  a  young  lady's  scalp.  Closer  in- 
spection brings  to  light  a  roll  of  soft 
cloth,  having  at  either  end  narrow 
cloth  straps. 

The  young  lady  who  is  about 
to  enhance  her  crowning  glory 
simply  gathers  the  strands 
of  her  hair  together,  wrap 
ping  them  snugly  about 
the    soft    cloth  rolls. 
The  narrow  straps  are 
then  brought  togeth- 
er at  either  end  of 
the  rod,  serving  to 
hold  the  curl  in  place. 
When  sufficient  curls 
have  thus  been  set  in 
process  of  manufac- 
ture, she  retires.  The 
softness  of   the  rolls 
prevents  sleeplessness. 
And  in    the  morning 
Mary  Pickford   has  an- 
other rival.  Painless 
'dentistry  has  nothing  on 
Lpainleaa  hair-curlera. 
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This  fountain  is  a  by-product  of  saving  the  trca  from 
destruction  by   building  an   "island"   around  them 


Los  Angeles  Values  Her  Trees 
and  Conserves  Them 

WHEN  the  city  of  Los  Angeles  recent- 
ly cut  North  Broadway  through 
Holgate  Square  there  was  a  clump  of  fine 
old  pepper  trees  directly  in  the  path  of  the 
grading.   So  the  city,  rather  than  cut  the 
trees  dcwn,  built  an  "island"  around  them. 
An  unusual  feature  of  the  island  is  an 
ornamental  drinking 
fountain  which  was  built 
for  the  purpose  of  supply- 
ing thirsty  motorists  and 
pedestrians  with   a  re- 
freshing draught  of 
Adam's  ale.    The  water 
is  piped  to  the  fountain 
i/om  a  street  main. 


art- 


Mary  Pickford  cuil- 
produced  by  thi&  curler 


The  Life  of  an  Air- 
plane Is  Short 

THE    number  of 
German  air- 
planes destroyed  by 
the  French  aviators 
and  the  members 
of  the  Lafayette  es- 
cadrille   for  the  ten 
monthsending  October, 
1917,  was  one  hundred 
und    twenty    over  the 
French  lines,  and  three 
hundred    and  ninety- 
st'ven  over  the  German 
lines — all   total  wrecks. 
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This  brick-conveyor  is  worked  on  a  similar  principle 
to  the  familiar  cash-conveyor  of  the  department  stores 


to  the  drying  shelves  ex- 
tending over  the  yards. 

The  mechanism  is  so 
simple  that  it  cannot  easily 
get  out  of  order.  It  re- 
quires but  little  attention 
and  practically  eliminates 
the  necessity  of  employing 
wheelers  and  truckers,  who 
are  generally  considered  the 
most  uncertain  and  annoy- 
ing labor  in  the  yard. 

In  these  present  tops>- 
turvey  times,  when  men 
have  to  be  done  without 
and  women  have  to  step 
more  and  more  into  the 
men's  shoes,  labor-sa\inf 
machinery  of  this  kind  85- 
sumes  an  importance  that 
it  never  did  in  the  piping 
times  of  peace. 


Brick  Manufacturers  Find  This  a 
Great  Labor  Saver 

THE  conveyor  system  illustrated  in 
the  pictures  has  been  installed  in 
many  brick-yards  in  various  parts  of  the 
country,  and,  as  the  owners  of  the  yards 
willingly  testify,  has  proved  a  valuable 
labor-saver.  It  is  estimated  that  for  a 
yard  with  a  capacity  of  about  50,000 
bricks  the  installation  of  this  conveyor 
would  mean  a  sa\ing  of  four  or  five 
men.  The  system  is  simple  and, 
in  a  general  way  follows  the  idea  of 
the  cash  and  parcel  conveyors  used 
in  many  department  stores.  Two 
endless  wire  cables,  running  parallel 
and  supported  by 
grooved  wheels  form  the 
basis  of  the  conveyor. 
The  cables  are  stretched 
laut  so  as  to  support  the 
conveyor  planks  and  the 
bricks  placed  upon  them. 
The  tension  of  the  ca- 
bles can  be  regulated 
by  a  screw.  By  an  in- 
genious switch  arrange- 
ment provision  is  made 
for  the  turning  of  cor- 
ners by  the  conveyor 
planks  loaded  with 
bricks  and  for  the  dis- 
tribution of  the  bricks 


Aluminum  case  prevents  wind 
in   airplane    flattening  bellows 


Protecting  the  Aviator's  Camera 
Bellows  from  the  Wind 

TAKING  photographs  from  an  air- 
plane with  an  ordinary'  folding 
pocket  camera  is  utterly  impossible  if 
the  leather  bellows  is  not  protected  frorc 
the  wind,  as  the  aviators  are  exposed  to 
the  terrific  draft  created  by  the  revoUinj 
blades.  Add  to  this  the  breeze  created 
by  the  machine  flying  alonj  a: 
ninety  or  one  hundred  miles 
hour  and  you  can  see  why,  if  an 
ordinary  folding  camera  is  un- 
folded in  an  airplane,  the  wind 
immediately  flattens  the 
leather  bellows. 

To  overcome  this  diffi- 
culty and  to  be  able  to 
procure  a  series  of  aero- 
nautical photograph? 
John  Ed^^in  Hogg,  of 
Los  Angeles,  California, 
constructed  the  alu- 
minum bellows  shield 
illustrated.  It  worked 
perfectK  .  and  with  it 
procured  the  photo- 
graphs desired.  Tbe 
shield  weighs  four 
ounces,  and  when  folded 
can  be  carried  in  the 
coat  pocket.  It  may  be 
ver>-  quickly  adjusted. 
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Some  Do's  and  Don'ts  for  Automobilists 


Economy  it  in  the  air  these  days.  To  automobilists 
tUs  means  saving  fires,  gasoHne,  oil,  and  eveiything  else 


Doat  keep  your 
engme  racing 
and  banging 
away  when  you 
are  waiting  for 
traffic  to  move 

Don't  adjust 
non-skid  diains 
so  loose  that 
th^  fall  off,  nor 
•odght that  they 
won't  take  hold 

Don*t  uie  diann 

on  dry  days  to 
tear  up  the  road- 
way: the  Roads 
Committee  will 
attend  to  all  that 


laepeet  oil  level 

in  engine, 
amount  of  water 
in  radiator,  and 
tire  pretiure 
every  time  out 


Don't  wait  un- 
til vnall  cuts  in 
your  tires  be- 
come gaping 
TcntSt  kave  'en 
fixed  before  lliaft 


See  that 
brakes  and 
brake  linings 

arc  all  in  fir 

der.  You  may 
need  them  in 
a  hurry  on 
some  fine  day 


Don't  over-lubricate  yoor  en- 
1^  and  <Mve  with  the  cut  out 
It's  noisy  and  smelly 


Don't  engage 
your  clutch 
sharply,  apply 
your  brake 
harshly  .orround 
comers  too  fisBt 


that  your 
tires  are  giving 
you  service. 
Keep  records  of 
tiiem  and  com- 
pare with  otiiers 

Drive  anth  spark 

advanced  as  far 
as  possible  with- 
out causing  your 
engine  to  labor, 
knock,  or  nuss 


Study  your  car. 
L-am  all  its  ins 
and  outs  and 
how  to  make  mi- 
nor repairs.  You 
win 


Don't  wash  your 
car  with  f^aso- 
line.  The  meth- 
od is  wasteful, 
very  dangerous, 
and  very  foolidt 


I't  pull 
your  cn^ne 
to  pieces  for 

the  mere  joy 
of  the  thing. 
Il'snota  clock 
and  you're 
grown  up  now 


It's  cheaper  to  cover  tlie  raiiuitor 
or  to  use  non-fiCezing  mixture 
than  it  is  to  leave  engine  running 
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The  first  tank  in  posi- 
tion and  the  second 
being   hauled  ashore 


The  tank  being  towed 
to  Powell  River  on  a 
tcow;  tugboat  at  side 


Transporting  Oil  Tanks  Intact  One 
Hundred  Miles 

TO  convey  over  a  distance  of  one 
hundred  miles  three  big  oil-tanks 
weighing  in  the  aggregate  two  hundred 
and  ten  tons,  without  taking  them  to 
pieces,  was  the  novel  engineering  feat 
accomplished  on  Vancouver  Island,  by 
Mr.  S.  Doe,  a  Victoria  contractor.  They 
were  located  twenty-two  feet  above  tide- 
water at  low  stage.  In  order  that  they 
might  be  transferred  to  scows,  trestles 
were  built  about  one  hundred  and  fifty 
feet  from  the  shore  line,  and  the  whole 
structure  to  be  lowered  in  sections. 
Thirteen  foot  poles  were  fixed  on  the 
scows  and  then  run  under  the  tanks  as 
they  rested  on  the  trestle  at  low  water. 
When  the  tide  was  at  its  highest  the  upper 
part  of  the  trestle  was  removed.  When 
the  tide  receded  the  tank  rested  on  a 
lower  elevation.  This  performance  was 
repeated  three  times  before 
the  tank  was  on  the  scow. 
The  tank-laden  scows  were 
lowed  to  Powell  River,  where 
in  the  meantime  another 
trestle  had  been  built  out 
from  the  shore  to  receive 
o  tank  at  high  water. 
The  tlnul  operation  was 
t  without  its  ditticulties. 
foundations  for  the 
were  more  than  600 
Up  a  ten  per  cent 
A  track  was  built 
tanks  pulled  up  the 
-  ^glne. 


m 


Have  You  Got  Any  Use  for  an 
Abandoned  Locomotive? 

About  twenty-seven  miles  from  Yu- 
JlV  ma,  Arizona,  a  sorry  looking  loco- 
motive has  been  abandoned  in  the 
Colorado  Desert.  The  engine  was  left 
at  a  gravel  pit,  and  a  flood  swept  away 
most  of  the  track  between  it  and  the  main 
line.  Inasmuch  as  the  locomotive  is 
worth  but  ten  thousand  dollars  and  the 
cost  of  rebuilding  the  track  would  be 
something  like  fifteen  thousand  dollars, 
it  is  obvious  that  it  will  not  be  reclaimed. 
All  parts  of  value  that  could  be  moved 
readily  were  stripped  ofT,  and  the  engine 
left  to  its  fate.  Standing  out  prominently 
in  the  sandy  expanse,  it  is  an  object  of 
considerable  interest  to  the  curious. 


Cost  of 
S15.000. 


engine,  $10,000.    Cost  of  track  to  rescue  it. 
Result,    engine    abandoned    to    its  fate 
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Handling  Hot  Firebricks 
Asbestos  Mittens 

WHEN  it  becomes  necessary  to  repair 
the  firebrick  arch  in  the  fire-box 
of  a  locomotive  the  fire  is  knocked  out 
and  steam  blown 
down  to  about  half- 
gage  pressure.  Then 
the  blower  is  turned 
on  and  a  man  enters 
the  fire-box  to  make 
the  necessary  re- 
pairs. The  heat  is 
intense  and  is  bear- 
able for  a  short 
time  only  owing  to 
the  stream  of  cold 
air  blown  into  the 
fire-box  by  the 
blower.  The  man 
must  handle  the  hot 
firebricks  quickly, 
yet  gently  enough 
to  prevent  their 
breakage.  To  ena- 
ble him  to  do  this 
he  wears  mittens  of 

canvas  with  a  protective  layer  of  asbestos 
on  thepalm  side  to  avoid  burning  his  hands. 

These  mittens  can  be  made  for  about 
thirty-five  cents  a  pair,  and  some  of  the 
large  railroads  have  introduced  their  use 
as  a  matter  of  economy.  Fifteen  loco- 
motives can  be  repaired  before  these 
gloves  wear  out,  so  that  the  cost  for  each 
locomotive  is  about  two  and  one-third 
cents.  This  is  a  profitable  investment. 
The  injury  to  the  hot  firebricks,  when 
carelessly  handled,  as  they  would  be 
without  gloves,  would  represent  a  loss 
many  times  greater  than  the  cost  of 
the  mittens.  In  fact  it  would  be  very 
difficult  to  handle 
them  at  all,  since 
the  bricks  hold 
the  beat  for  a 
long  time. 

Asbestos  is  be- 
coming more  and 
more  a  necessity 
in  modern  indus- 
try, both  for  small 
conveniences  and 
large  apparatus, 
and  this  is  only 
one  more  use. 
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Telephone  and  Telegraph  Service  in 
Argentina  Held  Up  by  Spiders 

DURING  the  dry  season  in  Argentina 
a  certain  species  of  spiders'  webs  col- 
lects on  the  telephone  and  telegraph  wires 

in  enormous  quan- 
tities. As  soon  as 
the  sun  sets  they 
become  soaked  with 
dew  and  cause  short 
circuits  between  the 
wires.  Eleven 
pounds  weight  have 
been  swept  from 
four  wires  over  a 
distance  of  six  miles. 


Asbestos-lined  mittens  enable  the  man  to 
remove   and   handle   the  hot  firebricks 


Who  needs  legs  anyway?  This  novel  vehicle  is 
a  f>oilu's  idea   for  circtimventing  leglessness 


Leglessness  Is  No 
Drawback 

THE  Frenchman 
is  nothing  if 
not  ingenious.  Here 
is  a  poilu's  answer 
to  the  embarrassing 
question  of  how  to 
do  without  legs.  It 
consists  of  a  kind  of  tricycle  with  very 
exaggerated  handlebars,  and  a  wicker 
seat,  comfortably  mounted  on  springs  be- 
tween the  two  back  wheels,  in  place  of  a 
saddle.  The  driving  mechanism  is  repre- 
sented by  a  regular  bicycle  dri\nng-wheel, 
having  handles  instead  of  pedals,  mounted 
between  the  long  handlebars  in  easy  reach 
of  the  seat.  This  drives  a  countershaft, 
having  a  sprocket  at  each  end,  by  means 
of  a  long  chain,  which,  in  turn,  is  con- 
nected with  the  front  wheel  by  a  shorter 

vertical  chain  and 
sprocket.  Steer- 
ing is  accomplish- 
ed in  the  same 
manner  as  steer- 
ing a  bicycle. 

It  is  said  that 
this  machine  will 
make  fifteen 
miles  an  hour  on 
a  good  road  with 
a  husky,  legless 
"engine."  It  is 
thus  shown  that 
even  legs  are  not 
really  indispens- 
able. 
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The  illustrations  show  the 
detail  and  op>cration  of  a 
new  braking  mechanism 
that  it  is  propwsed  to  fit  to 
airplanes  so  that  they  may 
be  handled   more  easily 


Wirepvill 


Braking  an  Airplane  While 
Flying 

A BRAKING  mechanism  for  airplanes 
has  recently  been  introduced.  This 
consists  of  two  rect- 
angular planes  of 
small  area,  mounted 
on  a  shaft  that  runs 
along  the  rear  edge 
of  the  main  plane, 
and  passes  through 
the  fuselage.  The 
control  is  by  means 
of  a  handwheel  and 
connections,  which 
act  in  conjunction 
with  a  hand-brake. 

an  airplane 
a  rate  of 
txniles 


ilT 


an 
pres- 
than 
othe 
t  will 
that 
tance 
extra 
of  can- 
great 
on 
e 


Kn.l.-l  BiiJ  ll»rb.ri 

Hand  grenade,  shield, 
medievalism  personified. 


Even  the  Laundrymen  Are  Affected 
by  War  Conditions 

"OW  it  is  the  laundrymen's  turn  to 
feel  the  pinch  of  war  conditions. 
They  formerly  used  caustic  potash  in 
combination  with  soap  for  bleaching  pur- 
poses. But  now  that  potash  is  almost 
unobtainable,  a  good  substitute  has  be- 
come necessary.  The  recent  increase  in 
the  price  of  soap  has  made  the  need  acute. 
And  now  comes  a  satisfactory  domestic 
bleach.  Three  pounds  of  tri-sodium 
phosphate  to  twenty-five  pounds  of  soap 

is  the  formula.   

« 

War  Sees  Return  to 
Ancient  Weapons 

ONE  of  the  remark- 
able features  of  the 
present  world  war  is  the 
revival  of  weapons, 
methods  of  attack  and 
of  defence  which  origi- 
nated a  long  time  ago.  Trench  warfare  b 
nothing  new,  but  merely  a  modern  elabo- 
ration of  one  of  the  oldest  methods  of  de- 
fence known.  The  steel  helmets,  shields 
and  breast  plates  adopted  by  practically 

all  of  the  armies 
engaged  in  this 
war  are  adaptations 
of  types  that  had 
been  in  use  long 
before  the  birth  of 
Christ.  The  illus- 
tration shows  an- 
other revival.  The 
French  soldier  pic- 
tured is  in  the  act 
of  throwing  a  hand 
grenade  into  the 
German  trenches, 
perhaps  only  fifty 
or  sixty  yards  dis- 
tant. These  hand 
grenades,  which  are 
extensively  used  in 
trench  warfare,  are 
terrible  weapons. 
They  are  filled  with 
the  most  powerful 
explosives  and 
great  care  must  be 
taken  to  prevent 
their  premature  ex- 
plosion. 


steel  helmet — 
Nothing  is  new 
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As  Flexible  as  India  Rubber  but 
Infinitely  Stronger 

A WONDERFUL  pipe-metal  is  now  in 
use  which  seems  to  be  able  to  stand 
any  amount  of  rough  usage.  Our  illustra- 
tion depicts  instances  of  torture  to  which 
it  has  been  subjected  without  destruction. 
The  section  that 
looks  like  a  piece  of 
crumpled  rag  was 
in  an  Oklahoma  oil 
well  when  it  was 
"shot"  with  one 
hundred  and  seventy 
quarts  of  nitro-gly  cerin. 
It  shrank  from  eighteen 
feet  to  six  feet  in  the 
process,  but  declined  to 
break. 

The  twisted  piece 
is  a  section  of  eight-inch 
pipe,  weighing  about  twen- 
ty-eight pounds  to  the  foot, 
and  having  walls  five-six- 
teenths inch  thick.  As  a 
pipe  it  is  not  of  much 
further  use,  but  as  a  proof 
of  metallic  strength  it  is  a 
masterpiece.  The  figure- 
eight  knot  is  tied  in  a  pipe  having  a  ten- 
sile strength  of  fifty-eight  thousand  pounds 
per  square  inch. 

These  are  only  typical  instances  of 
what  this  uncanny  metal  will  withstand. 
A  twenty-six-length  pipe,  five  hundred 
feet  long,  was  blown  bodily  out  of  a  Texas 
gas  well.  It  lay  across  the  landscape, 
twisted  and  turned  like  a  gigantic  frozen 
snake,  but  all  its  welds  and  joints,  and  the 
metal  itself  held  on  like  grim  death. 
The  joints  held,  the  welds  held,  and  the 
metal  itself  was  intact.  There  was  not  a 
break  or  flaw  anywhere  throughout  itc 
great  length.  As  will  be  seen  from  our  illus- 
tration, it  is  twisted  and  contorted  like  a 
garden  hose,  and  when  one  considers  that 
it  is  welded  metal  it  is  indeed  wonderful. 


Lengthen  Your  Cast  with  the 
Mercury  Fishing  Line 

A NOVEL  improvement  in  fishing  lines 
is  one  which  is  made  half  of  mercury. 
The  process  by  which  it  is  prepared  is  one 
which  makes  the  fibers  of  the  line  absorb 
a  mercury  compound.   This  compound  is 

many  times  heavier 


This  piece  of  pipe  was  originally  eighteen 
feet  long.    Nitro-glyccrin  crumpled  it  up 


This  pipe  has  a  tensile  strength  of 
58,000  pounds  to  the  square  inch 


713,000  inch  pounds  twist- 
ed this  without  fracture 


than  the  fiber  of  the 
line  itself,  so  that 
the  finished  fishing 
line  will  be  consid- 
erably  heavier, 
though  of   even  l-ss 
diameter,  than  the  or- 
dinary. 

A  plain  fiber  fishing 
line  of  relatively  small 
diameter  is  immersed 
in  a  bath  containing  a 
mercury  compound. 
The  mercury  is  then  made 
to  precipitate  out  of  the 
solution  and  in  through  the 
crevices  between  the  fibers. 
The  fishing  line  is  next  tak- 
en and  dressed  with  a 
mercury  ointment.  When 
this  dries,  the  thin  fishing 
line  will  be  coated  with  a  smooth,  glossy 
surface.  Then  when  the  line  is  cast  the 
friction  between  it  and  the  rings  of  the 
fishing  rod,  as  the  line  plays  out,  is  much 
less  than  with  other  lines. 

Moreover,  the  smaller  diameter  of  the 
line  makes  the  resistance  of  the  air  upon 
it  less  than  in  other  cases.  The  drag  of 
flowing  water  will  also  be  reduced.  There- 
fore not  only  will  the  cast  of  a  line  be 
greatly  lengthened  with  this  line,  but,  in 
addition  to  this,  the  line  will  "stay  put." 

Now,  all  you  disciples  of  Ike  Walton, 
here  is  a  new  departure.  Try  it  out  on 
your  next  expedition  after  the  fickle  trout 
or  black  bass.  We  stake  an  editorial  blue 
pencil,  though,  that  you're  scared  to  try 
it  out  on  a  "musky." 


^1  

Lying  like  a  gigantic  frozen  snake  across  the  landscape,  this  piece  of  pipe  has  all  its  joints 
and  welds  unbroken  after  being  blown  bodily  from  a  gas  well  in  the  southern  oil  fields 
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Picking  Cotton  with  a  Vacuum  Cleaner 


This  machine  does  the  work  better,  quicker, 
and  without   the  waste  of  hand  pickers 


ACCORDING  to  Government  fig- 
A\  ures,  hundreds  of  millions  of  dollars 
are  yearly  wasted  by  the  careless 
picking  of  cotton.  In  some  cases  50%  of 
the  crop  is  left  on  the  plants.  That  ex- 
plains the  two  thou- 
sand patents  for 
mechanical  cotton 
pickers  that  have 
been  taken  out. 
Not  one  of  the  in- 
ventions disclosed 
has  proved  com- 
mercially success- 
ful. About  a  mil- 
lion persons  are  still 
engaged  in  the  pick- 
ing, ginning,  baling  and  transporting  of 
the  white  fluffy  stuff  that  goes  to  make  up 
everything  from  gun  cotton  to  our  "pure 
silk  shirts"  and  other  daily  necessities. 

As  an  article  of 
commerce,  cotton 
was  almost  negli- 
gible until  Whitney 
invented  the  cotton 
gin  in  1793.  The 
American  pro- 
duction of  cotton, 
which  was  only  two 
thousand  bales  in 
1791,  was  instantly 
stimulated,  with  the 
result  that  in  1801 
it  had  risen 
ty-two  thi 
has  shov 
rupted  ' 
which 


Showing  the  cotton-picking  machine  in  oper- 
ation.   Note  the  compactness  of  the  cotton 


Five  men,  one  at  each  nozzle,  are  all  that 
are  necessary  to  carry  out  the  picking 


Since  then,  it 
t  increase,  inter- 
Civil  War,  during 
but  little  cotton 
s  of  the  Con- 


War,  cotton  has 
very  important 
ng  of  the  war. 
ce  in  the  textile 
icularly  in  the 

country  of  the 
desert  of 
w  working 
jas  already 


outclassed  the  hand  pickers.  What  is 
more,  the  cotton  it  picks  is  even  cleaner 
than  that  of  the  hand  pickers'  baskets. 

The  machine — called  the  Gabel-Hold^- 
way — consists  of  a  light  steel  chassis,  sup- 
ported on  three 
steel  wheels  for  the 
sake  of  easy  hand- 
ling. On  the  chas- 
sis supporting  is  a 
sixteen  horsepower 
gas-engine,  which 
drives  a  suction 
pump  and  a  centri- 
fugal separator.  A 
light  steel  pipe  runs 
across  the  machin»», 
and  from  this  run  five  eighteen-foot  light 
rubber  pipes,  terminating  in  the  pjeculiar 
picking  nozzles,  which  the  inventor  claims 
are  the  reason  for  the  success  of  the  ma- 
chine, together  "with 
the  centrifugal  sep- 
arator^_  _ 

Five  men  operate 
the  nozzles,  one  to 
each.  The  pump 
sucks  on  the  hose. 
The  manipulator  of 
the  nozzle  merely 
sweeps  it  across  a 
row  of  bolls,  and 
the  white  fluffy  cot- 
ton is  sucked  into 
the  nozzle  and  then 
through  the  pipe  to  the  separator.  Here 
the  cotton  is  separated  from  the  incidental 
leaves,  and  from  the  motes.    Next  the 

DEUVER.Y  PIPE 

FUEL  TANK 

SUCTION  PUMP  AND  J 
CEN-RIFUGAL  SEPARATOQ.  1 
'     Sl^-TION  PIPE  HEADEA  I 

lUGHT  VEKjHt) 
lR.UBfi&A  SUCTUi 
,PlPt<t  J 

SPROCKET 
DRIVE 


GDrrON 

COLLECT 
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SACK 


Diagram  showing  details  of  the  cotton-pick- 
ing machine,  which  is  not  very  complicated 
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cotton  is  blown  through  the  pipe  running 
to  the  rear  of  the  machine,  where  it  is 
caught  in  sacks  or  baskets,  while  the  finely 
broken  up  leaves  and  dirt  are  blown 
through  openings  in  the  pipe  by  which  the 
cotton  passes  in  its  course. 

Working  ten  hours  a  day,  the  machine 
is  stated  to  pick  one  thousand  pounds  per 
nozzle,  or  five  thousand  pounds  per  day 
in  all.  Hand  labor  picks  about  one  hun- 
dred and  fifty  pounds. 

Weighing  but  one  thousand  pounds,  the 
machine  is  easily  moved  along  by  means 
of  a  horse.  The  perfected  model  will 
use  a  transmission  arrangement  to  the 
rear  wheels,  and  be  driven  under  its  own 
power. 

The  superiority  of  the  machine  over 
hand  labor  was  plainly  shown  in  the  Im- 
perial Valley,  where  the  intense  heat 
makes  hand  labor  hard  to  obtain,  and  in- 
efficient when  obtained.  It  proved  easier 
to  obtain  five  men  at  good  wages  to 
manipulate  the  nozzles  than  to  secure  the 
picking  equivalent  in  hand  labor  during 
the  hot  months. 

A  successful  cotton  picker,  as  this 
promises  to  be,  means  an  enormous  saving 
in  the  cost  of  cotton  production  with  no 
lowering  of  the  profit  to  the  planter,  and 
the  release  of  hundreds  of  thousands  of 
badly  needed  laborers  for  other  fields  of 
endeavor. 

We  have  heard  much  lately  concerning 
the  migration  of  the  negroes  northward. 
As  they  are  the  pickers  of  the  cotton, 
may  not  such  a  machine  as  this  have 
some  little  bearing  on  the  future  Southern 
economics  ? 


Here  is  the  gang  at  work.  The  pickers  are 
the  nozzles  and  the  machine  is  standing  end 


Grownups  who  are  not  still  young  enough 
to  climb  trees  are  barred  from  entering 

This  Tree -House  Is  in  Massachu- 
setts, Not  in  Africa 

A MAN  in  Salem,  Massachusetts,  has 
built  a  playhouse  in  a  tree  for  his 
children.  It  was  given  its  lofty  position 
in  order  to  add  novelty  to  its  other  attrac- 
tions. An  old  tree  with  two  branches 
extending  straight  out  in  two  directions 
lent  itself  admirably  to  the  purpose,  but 
in  order  to  make  the  location  doubly 
secure,  props  were  put  under 
the  limbs  and  a  rod  was  run 
through  the  main  branch  of  the 
tree  and  through  the  little  house 
itself  to  the  support  in  the  rear. 
Thus  it  was  made  wind-proof  and 
rigid  and  firmly  supported. 

Entrance  to  the  house  is  gained 
by  means  of  a  ladder,  if  you  are  not 
agile  enough  to  climb  a  tree. 
During  the  summer,  when  the 
leaves  are  on  the  tree,  the  children 
of  the  family  have  a  delightfully 
cool  and  shaded  place  of  their  own. 
Here  they  reign  supreme  and  can 
amuse  themselves  in  any  old  way 
at  they  wish,  without  "getting  on  the 
on       nerves"  of  the  grownups. 


Digitized  by  Google 


Less  Risk  in  Kerosene  Than  in  Gasoline 


But  sand  or  sawdust  should  be  kept 
near  both  of  them  as  an  extinguisher 


THE  vapors  of  gasoline  as  well  as  of  used  by  plumbers,   painters  and  elec- 

kerosene,  when  undiluted  or  un-  tricians. 

mixed  with  air,  burn  after  ignition  Wherever  gasoline  or  kerosene  is  used, 

gradually  and  without  explosion,   but  the  greatest  precaution  should  be  taken, 

explode  with  great  force  when  mixed  with  to  prevent  leakage  or  the  spilling  of  part 

air  in  certain  proportions.    In  the  case  of  the  liquid,  especially  in  a  confined 


of  gasoline  there 
will  be  no  explosion 
if  less  than  1.4  parts 
by  volume  of  gaso- 
line are  contained 
in  100  parts  of  the 
mixture,  or  more 
than  six  parts.  In 
the  case  of  kero- 
sene the  range  of 
explosibility  is  ver>' 
much  narrower 
than  with  gasoline, 
and  the  danger  of 
an  explosion,  there- 
fore, much  smaller. 


'md>Ma  saht^  can  mt  bf* 


space.  Gasoline  or  kerosene  should  never 
be  kept  in  pails  or  open  receptacles  of  any 

kind,  but  in  prop- 


5uppli]  vaKr 


Showing  the  method  of  filling  a  modem 
kerosene  furnace  from  a  new  safety  can 


erly  constructed 
safety  cans,  similar 
to  that  herevkith 
shown.  All  taps  to 
tanks  should  be 
fitted  with  drip 
pans.  Children  and 
unauthorized  per- 
sons should  not  be 
allowed  near  places 
where  gasoline  or 
kerosene  is  stored, 
and  the  rules  against 


In  practical  experience  it  was  found  smoking  and  the  use  of  naked  lights  in 

that  kerosene  is  much  safer  to  handle  than  such  places  should  be  strictly  enforced, 

gasoline,  besides  being  more  economical.  Sand  or  sawdust  in  large  buckets  should 

In  many  cases  appliances  formerly  used  be  kept  in  all  places  where  gasoline  or 

with  gasoline  have  been  adapted  to  the  kerosene  is  stored  or  handled,  to  be  used 

use  of  kerosene.    Among  these  appliances  as  an  extinguisher  in  case  of  ignition, 

are  furnaces   and   blow-torches   which  Sawdust  is  not  easily  ignited  and,  as  it 

have  been  so  adapted  and  are  giving  floats  upon  the  burning  liquid,  it  helps  to 

satisfaction.    They  are  now  extensively  smother  the  flame.    Sand  is  also  good. 
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Construction  of  modern  kerosene 
furnace  and  parts  used  in  electrical  work 
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Details  of  a  kerosene  torch.  The  high 
price  of  gasoline  may  bring  this  into  favor 
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No  Race  Suicide  Among 
the  Bacteria 

BACTERIA  reproduce 
with  almost  incredible 
rapidity,"  says  George  W. 
Hunter  in  "A  Civic  Biolo- 
gy" (American  Book  Com- 
pany). It  is  estimated  that 
a  single  bacterium,  by  a 
process  of  division  called 
fission  (dividing  itself  into 
t^'O  parts)  will  give  rise  to 
over  16,700,000  others  in 
twent>'-four  hours.  Under 
unfavorable  conditions  they 
stop  dividing  and  form  round- 
ed bodies  called  spores. 
These  are  exceedingly  diffi- 
cult to  injure  or  destroy. 


They  will  not  vivisect  him.  5Ic  tried  to  argue 
with  the  horseshocr,  so  they  had  to  persuade  him 


War  Provides  an  Expensive 
Clothes-Rack 

THE  queer  thing  in  the  middle  of  the 
picture,  which  resembles  a  monster 
porcupine  used  as  a  clothes-rack,  is  the 
stump  of  a  tree  which  grew  "somewhere 
in  France"  until  a  German  shell  struck 
it  and  cut  the  trunk  of  the  magnificent 
tree  in  two.  The  exploding  shell  splintered 
the  wood  in  such  a  manner  that  the  stump, 
with  its  radi- 
ating  big  splinters 
was  used  by  the 
French  soldiers  en- 
camped there  as  a 
rack  upon  which 
they  hung  their 
clothes  and  military 
equipment.  The 
rack  may  be  con- 
venient for  the 
soldiers,  but  this  is 
really  too  expensive 
a  method  of  making 
clothes-racks.  Be- 
sides, stumps  are 
not  always  handy, 
and  then  the  shell 
may  miss  them  or 
they  may  splinter 
in  some  inconveni- 
ent manner.  After 
all,  the  regular  pat- 
tern cannot  be  beat- 
en for  "steady "  use. 


Q  Undrnrood  kixI  l  n<l>  rmo-"! 

How  a  German  shell  provided  a  very 
convenient  clothes-rack  for  French  soldiers 


Army  Horses  Must  Be  Good- 
Tempered 

IT'S  a  weary,  wicked  world  if  you  are 
an  army  horse.  You  may  or  may  not 
approve  of  shoes,  but  you've  got  to  have 
them  just  the  same.  The  French  author- 
ities have  an  ingenious  contrivance  which 
so  pinions  a  horse  that  he  has  absolutely 
nothing  to  say  in  the  matter.  It  holds 
his    head,    and    holds    his    feet  and 

holds  his  body,  and 
forcibly  prevents 
him  from  expressing 
an  opinion,  or  choos- 
ing his  shoes,  or 
making  a  protest 
in  any  way.  If 
they  -  would  only 
let  a  fellow  get  in 
just  one  real  horse- 
size  kick  one  could 
'  but  what's  the 
use.  In  the  mean- 
time the  farrier  gets 
in  his  fine  work, 
and  then  it  is  too 
late.  Yes,  it's  a 
hard,  cold,  cruel 
world,  so  it  is? 
Still,  shoes  are  not 
so  bad  and  they 
give  a  dandy  heft 
to  one's  hind  hoofs 
in  arguments  later 
on  in  the  camps. 


.  ,ji  _ l  y  Google 
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CONTINENTAL  OIVipJ 

^                                      WATER  SH« 

i  S/l 

Where  the  ways  of  the  little  raindrops  part — westward 
toward  the  Pacific,  and  eastward  toward  the  Atlantic 


Marking  a  Point  on  the  Continental 
Dividing  Range 

THE  big  sign  shown  in  the  illustration 
was  erected  by  the  State  of  New 
Mexico  to  mark  an  in- 
teresting point  of  the 
continental  divide.  It 
stands    near  Corona, 
N.  M.,  on  the  trans- 
continental highway, 
and  attracts  much  at- 
tention  from  tourists 
traveling  over  that 
road.  It  marks  a  point 
of  the  continental  wa- 
ter shed,  and  its  posi- 
tion is  such  that  the 
rainwater  which  falls  on 
the  west  side  of  the 
sign  flows  toward  the 
Pacific   Ocean,  while 
the   rainwater  falling 
east  of  the 
sign  eventu- 
ally reaches 
the  Atlantic. 
Of  course, 
there  are  in- 
numerable 
such  points 
along  the  continental 
divide,  but  only  in  a 
few  sporadic  cases  are 
they  marked  for  the 
benefit  of  tourists.  If 
more  points  of  interest 
were  marked  in  this  way 
it  would  add  much  to 


the  pleasure  of  travel. 


One  Man  Handles  Col- 
lapsible Form 

A REMARKABLY  clever 
device  has  been  placed 
on  the  market  and  promises 
to  revolutionize  the  construc- 
tion of  concrete  box  culverts. 
It  is  a  collapsible  metal 
framework  in  sections,  which 
forms  the  support  of  the 
wooden  casing  for  the  con- 
crete. The  set  of  forms  for 
the  construction  of  a  cul- 
vert, thirty  feet  long,  consists 
of  four  sections  or  units, 
which  are  entirely  independ- 
ent of  one  another.  The  frame,  which  is 
shown  in  the  accompanying  illustrations, 
is  of  iron,  and  adjustable  laterally  and 
also  vertically.  Two  sizes  are  adaptable 
to  thirty-nine  different  culvert  openings. 

 ^       One  man  can  set  up 

and  remove  the  forms. 

The   mechanism  is 
exceedingly  simple  and 
easily  operated.  The 
units  are  set  up,  the 
casing  of  matched 
boards  placed  over  the 
framework   and  the 
concrete    is   filled  in 
around  the  casing.  Af- 
ter the  concrete  has 
hardened,  a  pull  at  the 
cross-bar    causes  the 
top  supports  to  fold  up. 
while  a   pull   at  the 
center  bar  draws  in  the 
side  sills.       This  de- 
prives the  wooden  cas- 
ing of  its  support  and 
the  boards  separate 
from  the 
concrete 
and  can  be 
removed, 
clean,  unin- 
jured and 
ready  for  an- 
other  job. 
Trials  of  the 
dex-ice  have 
shown  that 
it  effects  a 
great  saving 
in  ever\'  wav. 


This  new  collapsible,  sectional  concrete  form 
can  be  handled  by  one  man  with  perfect  ease 
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Birds  Take  Their  Own  Picture  with 
an  Electric  Shutter 

TO  take  animal  pictures  in  the  open, 
the  camera  is  placed  where  from 
pre\ioiis  observation  the  animal  was 
frequently  seen.  If  the  animal  in  ques- 
tion is  a  bird,   

the  camera  is 
focused  upon 
a  nest,  or  a 
specially 
made  b  i  r  d  - 
house  or  bird 
bath,  which 
the  bird  has 
regularly  visi- 
ted  for  at 
least  a  few 
days.  It  some- 
times  b  e  - 
comes  neces- 
8ar>'  to  hide 
and  cover  up 
the  photog- 
rapher and 
the  camera.  This  may  easily  be  effected 
by  making  a  frapie  of  slats  and  barrel 
hoops,  covering  it  with  muslin  or  sack- 
cloth and  painting  the  structure  to  re- 
semble either  a  boulder  or  a  tree-stump. 
This  hollow  structure  should  be  large 
enough  to  accommodate  the  photog- 
rapher with  his  camera.  A  few  days 
prior  to  its  being  used  it  is  placed 
where  the  animals  to  be  photographed 
are  accustomed  to  come  for  food  so 
that  they  may  become  accustomed  to 
its  presence. 

In  general  it  may  be  stated  that  no 
rules  can  be  given  governing  the  tak- 
ing of  animal  pictures  in  their  natural 
habitat.  Much  must  be  left  to  chance, 
while  the  imagination  and  ingenuity 
of  the  photographer  must  be  called 
into  play    to   secure  each  picture  in 


A  wood  thrush,  Tardus 
MuateJinus,  on  a  limb 


a  different  manner,  otherwise  the  pic- 
tures, having  the  same  background, 
might  become  monotonous.  But  the 
fact  remains  that  the  animal  must  al- 
ways be  outwitted  in  some  manner,  that 
its  inherent  shyness  must  be  overcome 
by  some  trick,  in  order  that  a  satisfactory 
picture  of  it  may  be  secured  upon  the 
film  or  plate. 

Photographs  of  animals  taken  in  captiv- 
ity never  give  us  a  complete  idea  as  to 
their  habits.  The  person  desiring  to  take 
pictures  of  animals  in  their  natural  en- 
vironment must  thoroughly  understand 
the  life  and  habits  of  the  animal. 

The  simplest  way  to  secure  good  pic- 
tures of  wild  animals,  is  to  use  some  kind 
of  a  device  with  which  they  may  take 
their  own  photographs.  Pictures  taken 
in  this  way  are  almost  invariably  of  the 
first  order  because  they  give  clear,  sharp 
and  distinct  negatives.  Secured  in  other 
ways  the  pictures  are  often  blurred  and 
indistinct  in  detail  as  well  as  in  outline. 

A  simple  device  used  to  take  pictures  of 
birds  is  shown  in  the  illustration.  With 
this  device  the  birds  take  their  own  pic- 
tures.   Birds,  when  flying  to  the  ground 


Picture  of  a  catbird  on  a  post  where  he 
tripped  the  release  operating  electric  shutter 

either  for  food  or  for  a  bath,  first  hop 
upon  a  low  branch  or  projection  over- 
looking the  place  for  which  they  are 
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flying,  undoubtedly  to  wpy  out  the  land  pressed  down.    Another  piece  of  metal« 

and  to  see  that  no  enemies  are  in  the  A',  attached  at  0  extends  to  within  a  few 

vicinity.   This  characteristic  of  all  birds  inches  of  the  bottom  of  the  box.   This  is 

is  taken  advaintage  of  in  this  device.  A  the  balancer  or  lever  arm  and  nay  be  ad- 

Bprig,  top  of  a  fence  poet,  brick  or  stone  is  justed  by  the  movable  weight  P  so  that 


fastened  to  a  short 
movable  arm 
which  is  in  control 
of  the  electric  con- 
tacts. These  con- 
tacts are  adjusted 
so  that  the  feath- 
ery, light  body  of  a 
bird  readily  presses 
the  movable  arm 
downward  thus 
closing  the  cir- 
cuit which  releases 
the  shutter  of  the 
camera  and  the 


the  slightest  pressure  at  M  at  once  con- 
nects the  meial  J  with  the  two  pol« 
K  and  L,  thus  closing  the  electric  circuit. 

The 


Box  enclosing  all  the  mechanism  which  con- 
trola  the  electric  twitch  for  making  contact 


pictuie  of  the  shy  creature  is  secured. 

The  construction  of  this  apparatus  is 
very  simple  indeed,  as  can  readily  be 
seen  from  the  diagram.  An  empty  cigar 
box  was  used  for  the  house.  This  was 
securely  fastened  to  a  comparatively 
thick  base.  Long  strips  of  iron,  H  in. 
wide  and  1,  16  in.  thick,  were  used.  Out 
of  this  the  support  A  was  made  as  shown 
in  the  illustration.  This  projects  about 
1  in.  above  the  cigar  box,  a  hole  B  was 
therefore  bored.  Two  holes,  C  and  D, 
situated  about  3  2  ^n.  above  the  top  of  the 
box,  were  drilled  into  the  iron  A.  The 
arm  E  was  then  made.  This  projects  2 
or  3  in.  beyond  the  box.  This  arm  also 
has  two  holes  cor- 
responding to  C 
and  D.  A  nail  is 
loosely  passed 
through  these 
holes.  This  forms 
the  axle  or  pivot 
for  the  arm  E. 
The  arm  flaps  are 
bent  together  and 
fastened  with  a 
U-shaped  clip  at  F. 


placed  upon  a 
board  which  car- 
ries the  electro- 
magnets. One  pole 

of  the  electro-mag- 
net is  connected 
with  pole  Q  of  the 
box,  while  the 
oUier  is  connected 
with  one  pole  of 
the  battery.  The 


other  pole  of  the  battery  Is  connected 
with  pole  R  of  the  box.  When  the  t\^ig 
M  is  pressed  down,  the  metal  strip  J 
makes  a  contact  with  both  poles.  The 
electro  -  magnet  becomes  magnetized, 
draws  the  iron  core  and  releases  the 
shutter.  Since  the  graflex  has  a  push 
button  to  release  the  shutter,  an  angle 
iron  is  taken;  a  knob  is  placed  at  one  ex- 
tremity and  adjusted  so  as  to  come  into 
contact  with  the  button.  The  other  ex- 
tremity carries  a  weight  which  almost 
counterbalances  the  resistanct  01  the 
shutter.^  A  slight  downward  pressure  «■ 

now    release  tlie 


Diagram  showing  connections  for  the  elec- 
tric circuit  and  metal  connector  in  the  switch 


The  arm  carries  a 
block  of  wood  G  which  is  fastened  just  be- 
yond the  edge  of  the  box  so  that  it  does 
not  come  into  contact  with  it.  To  this 
block  a  wire  H  is  attached  which  holds  a 
piece  of  metal  (copper  preferable)  cut 


shutter.  This  pi 
sure  is  supplied  by 
the  magnet.  For 
operation  of  a 
shutter  situated 
in  back  of  the  lens 
see  PopuL AB 
Science  Month- 
ly, June  1917. 

The  camera  is 
focused  upon  a  twig 
or  other  object 
placed  upon  the  arm  E.  The  instant  a 
bird  hops  upon  the  twig,  current  f!o^^•s, 
the  magnet  is  charged,  and  draws  the 
angle  iron  downward,  releasing  the  shut- 
ter. Thus  the  picture  is  taken.  It  will 
be  found  of  great  advantage  to  introduce 
a  bell  into  the  circuit  su  that  it  will  in- 


as  shown.    The  loop  /  lets  the  metal  J 

touch  both  poles,  K  and  L,  which  con-  stantly  ring  when  a  contact  is  made  and 

'4st8  of  two  brass  wires  5  in.  long.   The  a  picture  secured,  thus  enabling 

nch  M  upon  which  the  bird  hops,  is  camera  to  be  immediately  brought  in. 
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Holding  a  Board  with  the  Weight 
of  a  Newspaper 

AVERY  singular  experiment  can  be 
carried  out  with  a  board  about  3  ft. 
long  and  a  piece  of  paper.  A  newspaper 
will  do.  The  board  is  placed  on  a  table 
vvith  one-third  of  its  length  projecting 
over  the  edge.  Cover  the  part  of  the 
board  that  is  on  the  table  with  the  news- 
paper, then  ask  one  of  your  friends  what 
will  happen  if  you  give  the  projecting  end 
of  the  board  a  sharp  blow  downward  with 
the  fist.  Most  people  will  say  that  the 
board  will  spring  oflF  the  table.  But  this 
is  just  what  it  will  not  do.  Providing  the 
blow  be  very  sudden,  the  board  will  be 
immovable,  no  matter  how  hard  the 
knock  may  be.  The  board  should  not  be 
too  wide  so  that  a  goodly  portion  of  the 
paper  will  lay  on  the  table  top. 

The  explanation  of  this  curious  fact  is 
to  be  found  in  the  pressure  of  the  air.  It 
should  be  borne  in  mind  that  in  the 
ordinary  way  the  atmosphere  is  pressing 


The  board  and  the  paper  as  they  are 
placed  on  the  table  top  for  the  experiment 


on  every  side  of  objects  on  this  earth  with 
an  even  weight.  If  the  board  on  the 
table  is  given  a  sharp  blow,  there  is  no 
time  for  the  air  to  rush  beneath  the  paper 
to  the  underside  of  the  board  which  is 
close  to  the  table.  As  a  consequence, 
there  is  a  tremendous  pressure  on  the 
upper  part  of  the  board,  but  none  on  the 
under  part.  This  weight  of  air  is  so  great 
that  the  board  will  break,  if  the  blow  is 
hard  enough,  before  it  will  jump  off  the 
table.  On  the  other  hand  a  slow  pres- 
sure, even  with  the  little  finger,  will  easily 
move  the  board.  This  is  owing  to  the 
fact  that  the  air  has  time,  in  these  circum- 
stances, to  pass  underneath  the  board 
and  newspaper — S.  Leonard  Bastin. 


A  Homemade  Wrench  for  Turning 
Small  Inaccessible  Nuts 

THE  little  wrench  shown  in  the  il- 
lustration was  made  of  an  old  foot 
pump  handle.  The  parts  being  round  it 
was  only  necessary  to  drill  holes  through 


14^)^ '  --'a 


Wrench  made  from  a  foot  pump  rod  that 
will  work  like  an  ordinary  monkey  wrench 

the  movable  jaw  and  the  adjusting  clij 
then  cut  threads  of  the  latter  as  well  as  on 
the  handle  for  making  the  wrench  com- 
plete. Two  nuts  hold  the  adjusting  piec6 
on  the  outer  jaw  end.  This  wrench  is  an 
excellent  one  to  use  when  making  repairs 
on  an  automobile  because  it  turns  small 
nuts  placed  in  places  that  are  otherwise 
inaccessible. — Kenneth  Whitney. 


Homemade  Hectograph  for  Making 
Copies  of  Letters 

A COPYING  pad  is  indispensable  to 
those  who  wish  to  make  a  limited 
number  of  copies  of  writings  or  drawings. 
One  which  is  practical  as  well  as  in- 
expensive may  be  constructed  in  the 
following  man- 


ner: Procure  1 
oz.  of  the  best 
gelatine;  cover  it 
well  with  cold 
water,  and  allow 
it  to  stand  over- 
night, care  being 


taken  to  see  that       The  gelatine  mixture 
all    of    it    has       placed  in  a  shallow  pan  . 

swollen.    Heat  6 

oz.  of  chemically  pure  glycerine  over  a 
salt  water  bath  to  a  temperature  not  ex- 
ceeding "^OO  deg.  F.  The  water  that  has 
not  been  absorbed  by  the  gelatine  should 
be  poured  off,  and  the  gelatine  added  to 
the  hot  glycerine.  The  mixture  obtained 
is  heated  for  about  an  hour,  and  gently 
stirred  occasionally,  avoiding  as  much  as 
possible  any  tendency  of  the  fluid  to  froth 
or  bubble.  At  this  point  add  about  a 
teaspoonful  of  oil  of  cloves  as  a  preserva- 


Digitized  by  Google 


764 


Popular  Science  Monthly 


tive.  It  is  now  ready  to  pour  into  the 
vessel  which  is  to  hold  it,  while  in  use. 

A  wooden  vessel  may  be  constructed 
for  this  purpose,  but  a  shallow  cake  tin  of 
rectangular  shape  will  serve  equally  well. 
The  container  should  be  placed  on  a  level 
surface  after  it  has  received  the  composi- 
tion, and  the  contents  permitted  to  cool  in 
a  cool  room  which  is  free  from  dust  for 
about  7  hours. 

To  use  the  pad  it  is  only  necessary  that 
a  small  wet  sponge  be  passed  lightly  over 
the  prepared  surface.  When  nearly  dry, 
the  first  copy  may  be  made.  The  writing 
is  made  in  hectograph  ink,  which  may  be 
purchased  at  any  stationery  store.  It  is 
advisable  to  use  a  new  steel  pen  with 
every  original.  After  the  writing  has  be- 
come dry,  it  is  placed  face  downward  on 
the  pad,  and  the  back  of  the  paper  rubbed 
gently  to  secure  perfect  contact.  In  a 
few  minutes  it  should  be  removed  by 
placing  one  hand  on  the  sheet  and  pulling 
from  a  corner  with  the  other.  In  this 
manner  many  copies  can  be  made.  When 
the  desired  copies  have  been  obtained,  the 
pad  should  be  washed  lightly  with  a 
sponge  moistened  with  cold  water.  Lastly, 
be  sure  to  let  it  dry  before  it  is  used 
again.— Herman  Neuhaus. 

A  Folding  Bicycle  Stand  for  the 
Home  Shop 

THIS  bicycle  stand  not  only  forms  a 
secure  means  for  holding  the  "bike" 
in  position  when  not  in  use,  but  also  has 
proven  itself  of  wonderful  convenience 
during  the  arduous  operations  of  cleaning, 
oiling,  and  tire  inflating.  The  ease  with 
which  the  rear  wheel  and  crank  shaft  may 
be  rotated  to  reach  all  parts  of  the  sprock- 
ets and  chain  while  the  bicyclf*  is  main- 
tained in  its  supported  position,  as  shown 
in  the  illustration,  make  the  device  par- 
ticularly useful,  and  as  the  stand  folds, 
this  removes  the  objection  v.hich  its 
"set-up"  bulk  might  occasion. 

The  details  of  the  construction  are 
very  simple  and  can  be  readily  under- 
stood from  a  study  of  the  illustrations. 
The  easiest  and  quickest  way  to  form  the 
three  wooden  parts  constituting  the  frame 
is  to  saw  them  out  of  a  J  s-in.  board  with 
a  scroll-saw,  or  easier  yet,  on  a  band-saw. 
The  angle  brace  connecting  the  base  and 
the  standard  may  be  formed  from  a  piece 


of  strap  iron,  or  if  more  convenient,  from 
li-in.  round  iron.  When  the  bicycle  is 
placed  on  the  stand,  its  weight,  as  sho^fc-n, 
is  supported  by  the  upright  standard;  the 
felt-covered  notch  at  the  top,  supporting 


A  substantial  bicycle  stand  that  may  be 
folded  into  a  small  space  when  not  in  use 


one  side  member  of  the  rear  wheel  fork. 
As  the  bicycle  hangs  by  one  side  member, 
the  lower  portion  of  the  rear  whetl 
swings,  by  gravity,  against  the  adjacent 
lower  edge  of  the  standard.  To  guard 
against  the  bicycle  being  inadvertently 
displaced  from  this  position,  a  guard  pin 
is  provided  in  the  base.  A  small  stove- 
bolt  may  be  used  to  pivotally  secure  the 
standard  to  the  base. — J.  D.  Garfield. 


A  Homemade  Lifter  for  Gasoline 
Engine  Valves 

THE  illustration  shows  a  lifter  made  of 
metal  modeled  somewhat   in  the 
shape  of  a  carpenter's  vise.    The  ends  of  | 
the  jaws  are  flattened  into  a  wedge-shape 
and  slotted  to  fit  over  the  valve  stem. 


A  forged  tool  in  the  shape  of  a  carpen- 
ter's vise  for  a  gasoline  engine  valve  lifter 


With  the  spring  between  the  jaws  the 
screw  clamp  can  be  turned  to  compress  it 
for  removing  the  holding  pin.  Such  a 
tool  can  be  easily  made  by  the  home 
blacksmith.— N.  A.  Dow. 
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Do  You  Grow  Roses?  Here 
Is  a  Little  Information 

THE  real  secret  of  success  in 
rose  culture  is  watchful- 
ness. The  rose,  more  than  any 
other  plant,  has  enemies  which, 
if  pven  a  chance,  prey  upon  it 
and  spoil  its  loveliness.  There- 
fore, eternal  vigilance  is  the 
price  that  must  be  paid  for  the 
rose  garden.  A  long  stream 
from  a  garden  hose  to  wash  off 
the  slugs,  hand-picking  to  re- 
move the  chafer,  frequent 
drenching  with  kerosene  emul- 
sion or  sprinkling  with  arsenate 
of  lead  to  rid  the  plants  of  the 
sucking  insects,  aphides  and 
thrips — all    are  necessary  at 


Trimming  the  roses 
properly.  A  bank 
of  memorial  roses 
and  those  hardy 
climbers,  the  sweet 
multiflora  roses 


often — not  merely  two  or  three 
times  a  .season.  Cultivation 
should  be  continued  up  to 
within  a  few  week.s  of  the 
dormant  period. 

Roses  afe  propagated  from 
seed,  from  hardwood  cuttings, 
softwood  cuttings,  layers,  bud- 
ding and  grafting.  The  most 
cojnmon  method  is  to  use  hard- 
wood cuttings.  Good,  strong, 
woll-ripened  shoots  of  the  past 
summer's  growth  are  selected. 
These  shouUl  be  cut  lifM'.veen 
the  time  the  leaves  fall  and 
freezing  weather.  They  should 
be  cut  into  lengths  of  5  or  6  in., 
with  the  upper  cut  just  above 
a  bud,  and  should  be  tied  in 
bundles  with   raffia  or  with 


frequent  intervals  if  one  would  have  roses,     string  that  will  not  rot  easily  if  exposed 
Such  care  would  be  too  tediouS/were  it     to  dampness.    After  they   have  been 


not  a  labor  of  love. 
For  that  reason  it 
has  been  said  that 
the  first  re<iuisite  in 
preparation  of  a 
rose  garden  is  a 
.special  love  for  the 
flowers.  The  sec- 
ond requisite  is 
plenty  -of^pace. 
The  rose  is  aristo- 
cratic. I :  does  not 
like  to  be  crowded 
in  with  mixed  com- 
pany. Where  loses 
are  cultivated  for 

the  sake  of  the  cut  flowers  they  should  be 
planted  in  rows  far  enough  apart  to  per- 
mit of  cultivation  with  a  horse-drawn 
plow.     And  they  should  be  cultivated 


Jar  covering  cutting  to  prevent  evaporation 
and  a  rose  pruned  to  an  advantageous  height 


labelled  plainly 
they  should  be 
buried  in  moist 
sand,  tops  down, 
and  placed  in  the 
cellar.  If  buried 
outside,  they  should 
be  placed  deep  in 
the  ground,  below 
danger  from  frost. 

Where  only  one 
or  two  cuttings  are 
to  be  rooted,  an  in- 
verted glass  fruit 
jar  may  be  placed 
over  them  for  pro- 
tection. When  roots  have  begun  to  grow, 
the  plants  should  be  permanently  set  in 
good,  watered  soil  and  shaded  for  a  few 
days  from  the  noonday  sun. 
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A  Reflex  Attachment  for  Use  on 
a  Hand  Camera 

AN  extremely  simple  focusing  device 
l  \  which  actually  transforms  the  or- 
dinary view  camera  into  a  reflecting 
camera,  is  made  from  card-board  or  or- 
dinary box-boar  i,  and  is 
readily    secured    to  the 


fill  rcr  — 


C  a  r  d  - 
board  box 
used  on 
the  back 
of  a  regu- 
lar cam- 
era for  re- 
flex  at- 
tachment 


camera  by  a  stout  rubber  band,  no 
other  fastening  being  required. 

The  simplest  way  to  make  this  device  is 
to  make  a  paper  box  (or  to  have  it  made 
in  a  paper  box  factorj-)  with  the  sides  and 
ends  entirely  closed  in,  and  lined  with 
black  paper.  The  height  of  the  box 
should  be  about  12  in.,  whether  for  a  4  by 
5,  or  5  by  7  camera. 

The  width  indicated  in  the  sectional 
view  of  the  illustrations  by  X,  should  be 
determined  by  measuring  the  distance 
from  the  upper  edge  of  the  focusing  door, 
when  it  is  swung  back  exactly  45  deg.,  to 
the  rear  of  the  camera  (the  entire  width 
of  the  box  in  this  direction  should  be  the 
distance  X,  plus  about  1  in.  morei.  The 
lower  front  portion  of  the  box  is  now  cut 
away,  back  to  the  measured  distance  X, 
as  shown.  Ne.xt  the  sight  opening  at  the 
rear  top  edge  of  the  box  is  cut  out,  as  seen 
in  the  perspective  view,  and  the  box  is 
ready  for  use.  The  reflecting  mirror,  which 
hould  be  about  the  size  of  the  focusing 
)r,  may  be  attached  to  the  box  in  any 
litable  i**      •  —Julius  D.  Garfield. 


This  is  due,  in 


Notches  in 
cap  to  hold  it 


Fastening  a  Breather  Cap  Securely 
to  Prevent  Its  Loss 

THE  breather  cap  on  an  automobile 
engine  is  very  easily  lost,  especially 
when  the  car  has  been  in  use  for  a  con- 
siderable length  of  time, 
many  cases,  to  the  thread 
on  the  inside  of  the  cap 
wearing  out  and  losing  its 
holding  power. 

To  eliminate  losses  of 
this  nature,  remove  the 
threads  from  the  inside  of 
the  cap,  by  turning  them 
out  on  a  lathe.  Then  in- 
sert two  headless  '4 -in. 
machine  screws  in  the  upper  end  of  the 
breather  pipe.  Provide  two  slots  in  the 
cap  of  sufficient  size  to  clear  the  two  set 
screws. 

Merely  drop  the  cap  over  the  pipe  and 
then  turn  in  a  horizontal  direction.  The 
two  set  screws  entirely  eliminate  the  pos- 
sibility of  the  cap  coming  loose. — Adolph 
Klein. 

Spreading  the  Air  Currents  from 
a  Desk  Fan 

THE  oscillating  electric  fan  costs  al- 
most twice  as  much  as  the  regular 
fan  and  the  air  currents  from  it  are  not 
steady  and  uniform,  the  breeze  being 
driven  first  in 
one  direction 
for  a  short 
time,  immedi- 
ately chang- 
ing to  another 
direction.  The 
illust  ration 
shows  a  new 
device  that 
spreads  the 
air  quite 
evenly  all  the 
time.  This 
device  con- 
sists of  a  num- 
ber of  metal 
plates,  clamped  together  at  the  angle 
desired,  and  attached  to  the  wire  pro- 
tector in  front  of  the  fan.  The  plates, 
which  are  evenly  spaced  in  a  vertical 
plane,  divert  the  air  currents  steadily  to 
the  parts  of  the  room  where  ventilation 
is  most  needed. — J.  G.  Pratt. 


Air  spreading  wings 
fastened   to  the  fan 
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open  Canoe  Cruising 


II.— Description  of  the  lateen  rig  and  why  it  is  best  suited 
for  the  open  canoe  for  cruising,  sail-making,  masts,  etc. 

By  E.  T.  Keyser 


THE  canoe  lateen,  when  set,  resem-  of  11  ft.  With  chalk  line,  join  the  inter- 
bles  a  leg-of-mutton  sail.  Its  ad-  section  of  these  circles  with  the  ends  of 
vantages  over  the  leg  of  mutton  base  line  and  you  will  have  the  outline  of 
type  are  that  it  requires  a  shorter  mast,  a  mainsail  with  an  area  of  45  square  feet, 
net'ds  no  mast  hoops,  which  are  prone  to  The  base  is  the  boom,  the  right  side  the 
jam,  and  that  the  peak  sets  far  enough  yard  and  the  left  the  lea  leach  edge  of  the 
aft  of  the  mast  to  give  good  driving  power.  sail.  With  this  outline  as  a  pattern,  lay 
For  open  canoes  this  is  the  best  all-around     out  your  sail  of  light  unbleached  muslin, 

rig,  as  its  sim-    _    _  running  the 

plicity    and     |^  strips  parallel 

compactness     i^^^F^  4  with  the  leach 

more  than  off-  and  allowing  for 

set,for  the  open     ^^^^^^M^^  I  ^  turned  over 

cruiser,   the     VP^^^^^^fe^.^^  K-in.  hem  (Vo 

greater  driv-  i[  lu  .j  f  in.  of  material) 

ing  power  and     ^^B^^^^*^  ^1  *     /     -^-^      along  the  three 

increased  wind-     ^^^^^  S^^^^-^g^^^^^^^^  edgesofthesUil. 

ward  possibil-  ^^^^^^^^BBWP^       and  for  a  1-in. 

ities   of  the     ^^^^^^  ^  "     ^    ^  -  strapped  seam 

b  a  t  B  w  i  n  g     W^^^^  ''■  tojointhe 

type  of  sail.        Bp^^  '^■^m^^  -  -"^      stripsof muslin. 

A  given  area  ^^HSr-  40-in.  mus- 

divided  into  lin   and  split 

two  sails  is  pref-  each   strip  in 

erable    than     ^fa^.   ;     two  so  that 

the  same  area  a  canoe  equipped  with  two  lateen  sails,  which  your sail  will  be 

in  a  single  sail,             make  the  best  all-around  rig  for  an  open  cruiser             made  up  of  20- 

as  it  allows  of  in.  widths.  Pin 

carrying  a  pretty  fair  spread  of  canvas  in  strips  together  as  you  go  along  and  have 

light  weather  and  reducing  to  the  mini-  sail  stitched  and  hemmed  on  a  machine, 

mum — the  mizzen  alone    in  heavy  winds.  Along  the  three  sides  of  sail  stitch  1-in. 

For  a  17-foot  canoe,  an  area  of  68  sq.  ft.  wide  non-elastic  webbing.    Through  this 

will  be  about  right.   If  the  skipper  is  very  webbing,  on  the  boom  and  yard  edges 

light  in  weight,  or  the  canoe  be  of  15  set  sheet  brass  washer  grommetr.  1  ft. 

or  16  ft.  length,  a  total  area  of  52  sq.  ft.  apari,,  making  sure  that  a  grommet  is  set 

will  suit  conditions  better.  in  each  corner  of  the  sail,  and  that  each 

The  forward  or  main  mast  should  be  grommet  has  a  3  16-in.  eye. 
stepped  just  aft  of  short  forward  deck.  The  dandy  or  mizzen  sail  is  to  be  of 
The  after,  dandy  or  mizzen  mast,  at  for-  23  sq.  ft.  area  and  measures  6  ft.  9  in.  on 
ward  side  of  after  seat.  This  arrange-  boom,  7  ft.  8  in.  on  yard,  and  7  ft.  10  in. 
ment  calls  for  }^  of  total  sail  area  in  on  leach.  If  the  52  sq.  ft.  rig  is  desired, 
mizzen  and  2^  in  main  sail.  For  a  the  following  dimensions  should  be  sub- 
rig  of  68  square  feet,  lay  of!  on  a  floor  stituted: 

•A-ith  a  chalk  line  a  base  line  9  ft.  3.  in.  Mainsail  Dandv 

long,  as  shown  in  Fig.  6.    From  right         I<each,  9  ft.  6  in  6  ft.  10  '  in. 

end  of  base  line  describe  a  circle  with  a         Yard,  o  ft,  s  in   6  ft.  6  in. 

radius  of  10  ft.  6  in.    From  left  end  of  8  ft.  s  in            5  ft.  I0»,in. 

base  line  describe  a  circle  with  a  radius  Booms  and  spars  should  be  of  straight- 
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grained  pine,  1  in.  in  diameter  at  center, 
tapering  to  ^  in.  at  ends,  and  6  in. 
longer  than  the  edge  of  sail  to  which  they 
are  to  be  laced.  This  will  allow  for 
stretching  of  sail  and  for  minor  errors  in 


Diagram  of  mainsail  and  mizzrn  of  a  forty- 
five  and  twenty-three  square-foot  sail  area 

cutting  and  sewing  sails  to  correct  di- 
mensions. 

If  you  are  a  good  enough  mechanic  to 
shape  your  spars  from  squared  stuff, 
working  down  to  an  octagonal  surface  and 
then  to  a  tapered  round,  very  well,  other- 
wise let  a  wood-working  establishment 
shape  them  out  from  a  dimensional 
sketch.  As  the  masts  will  be  short 
enough  to  be  turned,  they  may  be  pro- 
cured from  a  mill  made  to  sketch  at  little 
more  cost  than  the  squared  stock.  Shape 
the  spars  first,  and  smooth  and  varnish 
them.    Three  thin  coats  of  good  spar 


Each  yard  is  joined  to  its  boom  by  a 
pair  of  heavy  brass  screw-eyes  of  from 
%  to  1  in.  inside  ring  diameter,  screwed 
into  forward  ends  of  booms  and  spars  and 
connected  by  a  heavy  1  J^-in.  brass  ring. 
Screw-eyes  are  opened  to  admit  the  rings 
and  then  closed  upon  them.  Capping 
the  ends  of  boom  and  spar  with  in. 
brass  ferrules  will  obviate  danger  of 
splitting. 

Lay  one  of  the  sails  out  on  the  floor  and 
lay  its  yard  and  boom  along  its  proptr 
edges.  Tie  with  seizing  line  the  forwari 
corner  grommet  to  the  connecting  ring, 
and  stretch  the  sails  out  along  boom  and 
yard,  fastening  them  temporarily  to  their 
ends.  With  a  soft  pencil  mark  along 
boom  and  spar  1  in.  each  side  of  where 
each  grommet  (except  corner  and  end 
grommet)  comes.  Set  a  line  of  brass 
screw-eyes,  Fig.  7,  (3/16  in.  inside  diame- 
ter) along  booms  and  spar  at  these  marks, 
being  careful  to  keep  them  in  line,  and 
that  eyes  are  at  right  angles  to  length  of 
boom  or  spar.  Tie  a  loop  or  ring  of  seiz- 
ing line  through  grommet,  excepting  the 
corner  end  ones.  Then  lace  a  piece  of 
seizing  line  alternately  through  these 
loops  and  the  small  brass  screw-eyea. 


The  boom  jaws,  round  mast  plate  and  the 
flag  pole  plate  are  shown  in  the  above  sketch 

Stretch  the  sail  moderately  taut,  fasten 
the  outer  ends  by  their  grommets  to 
screw-eyes  set  out  as  far  as  possible  on 
boom  and  yard,  and  then,  fastening  the 
lacing  at  one  end  to  the  forward  small 
sorew-eye,  draw  it  taut  and  lash  it  to  the 
•  ir  orip,  leaving  a  foot  of  extra  line  for 
!p.  which  may  be  wound  around 
>r  after  the  last  knot  is  tied, 
y  boom  jaws  or  make  them 
.  he  latter  event,  get  a  piece 
r-round  brass,  22  in.  long,  and 
■('s.  Bend  and  hammer  each 
the  shape  and  dimensions 
«S,  being  careful  to  have  flat 
le  the  curve.  At  a  point  % 
<i  of  the  3  in.  arm  drill  and 
for  a  3/16  in.  flat-headed 
The  same  distance  from 
-nock,  drill  and  counter- 
With  two  brass  ma- 
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chine  bolts,  each  in.  long,  fasten  each 
jaw  to  its  boom  with  the  end  of  gooseneck 
pointing  forward  and  its  extreme  end 
flush  with  boom  end.  Brass  nuts  and 
will  keep  the  faatenings  tight  and 


The  brass  floor  plate  fasteaed  to  ribs  and 
floor  grating  construction  to  strengthen  it 

bolts  should  be  sawed  off  fliiah  with  nut 
and  filed  smooth. 

To  properly  step  the  masts  you  will 
lequlTG  two  IH  in.  mast  plates,  Fig.  9, 
with  four  3/16  in.  machine  screws  ^  in. 
long  with  brass  nuts  and  washers  to  each 
mart  plate,  two  flag  pole  plates,  Fig.  10, 
with  a  in.  diameter  hole.  One  of 
these  win  require  three  flat  headed  ma- 
chine screw  s  to  fit  screw  holes  in  same, 
and  a  length  equal  to  combined  thick- 
nflSBof  fonmrd  deek,  flag  pole  plate,  and 
nut  and  washer.  The  other  flag  pole 
plate  will  require  machine  screws  ^  in. 
long  with  outs  and  washers.  Two  pieces 
of  3^-in.  braaa 
wiU  also  be  re- 
quired whose 
dimensiona  will 
iliqmd  upon  the 
construct  ion 
of  tite  canoe. 

The  a  f  t  e  r 
pla^  ahoiild  be 
Muiugh  to 
'^.xtend    ^4  in. 
the  flan- 
mast 
Id  long 
to  ex- 
|m  the 


A  sail  plan  for  a  sixty-eight-square-foot  rig  with 
attachments  placed  on  a  seventeen-foot 


ward  plate  should  be  of  the  shape  of  this 
board;  otherwise  make  it  a  duplicate  of 
tiie  after  plate.  After  getting  the  platee 
shaped,  file  down  edges  and  roimd  comers, 
so  that  they  will  not  cut  your  hands  or  mar 
luggage.  Then  bore  the  after  plate  as 
shown  in  diagram  to  take  eight  K  1°* 
wood  screws  just  long  enough  to  go 
through  ribs  \\nthout  penetrating  the 
planking,  and  countersink  on  upper  side. 
The  location  of  screw  holes  for  forward 
l^ate  depends  upon  its  rise  and  ahiqie. 

Fasten  one  of  the  flag  pole  plates  to 
upper  side  of  after  end  of  forward  deck 
with  center  of  hole  coinciding  with  center 
line  of  canoe  and  set  as  far  forward  as 
possible  without  allowing  mast  to  jam  on 
after  edge  of  deck.  The  nuts  and  washers 
of  faatenings  should  be  under  the  deck. 

Get  a  piece  of  34  in*  oak,  cherry  or  ma- 
hogany from  7  to  10  in.  wide  and  as  long 
as  the  width  (front  to  back)  of  after  seat. 
Lay  second  flag  pole  plate  on  one  end  of 
this  plank  with  centre  of  hole  coinciding 
with  center  of  plank  and  with  hinge  line 
flush  with  edge  of  board.  Mark  position 
of  screw  holes  of  plate  on  plank  and  drill 
for  the  machine  screws  that  fit  plate, 
counter  anking  on  opposite  side  from 
plate  for  nuta  and  washers.  This  plank 
is  to  be  screwed  to  under  side  of  after  seat 
frame  with  the  mast  plate  un  under  aide 
and  with  hole  of  flag  hole  plate  in  center 
of  boat.  Round-headed  machine  screws, 
with  nuts  and  washers  coming  underneath 
the  plank,  are  to  be  used  as  fastenings. 

To  hold  plank 
in  place  while 
it  and  the  seat 
frames  are  bored 
simultaneously, 
a  pair  of  clamps 
or  even  monkey 
wrenches  may 
housed.  Stretch 
a  line  frcMOi  cen- 
ter of  stem  post 
to  center  of  stern 
post.  Mark  cen- 
ter line  fore  and 
aft  on  the  li  in. 
brass  plates. 
Lightly  fasten 


jtorward  side  of  the  next.  This  these  floor  plates  in  their  proper  places 

•Id  clearly  illustrated  in  Fig.  11.  with  their  center  lines  coinciding  with  that 

W  piece  of  the  canoe  termi-  of  canoe.  Lay  the  mast  plates  on  the  floor 

wi  triangular  boar^  the  foi^  plates,  flange  down,  and  through  the  flag 
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pole  plates  and  into  the  mast  plates,  step 
a  couple  of  curtain  poles.  Keeping  the 
center  of  the  mast  plates  on  the  center 
line  of  canoe,  move  them  forward  and 
backward  until  both  masts  have  a  pleas- 
ing and  identical  rake,  when  the  position 
of  the  mast  plates  and  their  screw  holes 
may  be  marked  on  the  floor  plates. 


The  shape  of  the  blanche  cleat  and  the 
clutch  cleat  for  nuzzen  sheet  both  in  brass 

After  drilling  for  these,  countersink  on  the 
under  side  of  floor  plates.  This  permits 
the  removal  of  mast  plates  without  taking 
up  floor  plates  as  the  nuts  and  washers 
will  be  on  upper  side. 

The  floor  grating  should  be  cut  away 
as  in  Fig.  12  if  it  interferes  with  the  in- 
stallation of  floor  plates.  Dotted  lines 
under  the  floor  plates  indicate  portions  of 
two  grating  strips  in  way  of  floor  plate. 
Broken  lines  along  ends  of  plate  show  how 
these,  when  sawed  away  may  be  utilized 
as  cross  braces  to  keep  the  ends  of  short- 
ened strips  in  place. 

When  all  steps  are  permanently  fast- 
ened, re-step  the  curtain  poles.  Near 
lower  end  of  foreward  one,  and  just  high 
enough  to  keep  from  marring  the  deck,  tie 
a  brass  pulley  block  with  a  ^s-^n.  sheave. 
Tie  another  near  the  mast  head  so  that 
you  can  hoist  the  mainsail  as  shown  in 
Fig.  13.  The  governing  conditions  are 
that  the  forward  end  of  boom  must  not 
foul  forward  deck  and  that  the  after  end 
>m  must  clear  head  of  passenger 
beneath  it.  The  mizzen  should  be 
eight  above  floor  at  jaw  as  the 
boom  should  have  same  lift 
clear  after  deck.  Manipulate 
until  these  conditions  are  met. 
k  on  the  yards  the  position  of 
nd  on  the  masts  the  positions 
locks,  and  mast  plates.  These 
give  you  data  for  your  mast 
ns.  From  butt  of  curtain 
in.  above  upper  blocks  wall  be 
t.  From  floor  to  flag  pole 
ould  be  cylindrical  and  1  ?4 
.  From  flag  pole  plates  to 


mast  head  they  must  taper  to  lli  in. 
diameter.  Instead  of  upper  block  on 
mizzen  mast,  a  sheave  set  in  a  mortise 
will  be  an  improvement.  Let  sheave  be 
1  l/g  in-  diameter  and  ^  g  in.  thick.  Mortise 
to  take  this  should  be  2  in.  long  and  in. 
wide  and  its  center  one  inch  above  place 
already  marked  for  block. 

When  masts  are  flnished,  set  the 
halliard  blocks  with  brass  screw-eyes 
which  have  been  opened  and  closed  ovfr. 
the  eyes  on  blocks.  Put  around  eac^ 
mast,  1  in.  above  and  below  each  jaw  i 
leather  collar  in.  thick  and  1  in.  wio*. 
attached  with  copper  tacks.  Soak  n 
water  to  make  pliable  before  attachii  ; 
and  shellac  after  they  have  dried.  The« 
collars  prevent  sails  from  hoisting  tot- 
high  or  booms  falling  on  decks  when  le  v- 
ered.  To  keep  mizzen  out  of  the  wat^r 
when  lowered,  run  an  endless  line  through 
a  screw-eye  on  masthead  and  throajrh 
another  one  on  boom  as  shown  in  Fi'j-  i  3. 
Use  3'2  i**-  clothes  line  for  halliards  and 
sheets  and  let  main  sheet  run  through  a 
ring  on  boom  and  fasten  with  a  snap  to 
a  ring  lashed  to  center  of  thwart .  When 
close  hauled,  this  gives  a  double  purchase 
and  when  cast  off  in  runnin,;  ah^ad  of 
wind  doubles  the  length  of  sbeet.  The 
mizzen  sheet  passes  through  a  screw-eye 
on  after  deck,  as  shown  in  ?ig.  13,  to  a 
clutch  cleat,  F^g.  14,  placed  within  reach 
of  the  skipper's  left  hand.  To  belay 
halliards,  two  blanche  cleats.  Fig.  15,  are 
attached  to  right  hand  in-\vale  within 
reach  of  the  right  hand.  That  for  the 
mainsail  has  the  hook  set  aft,  and  that 
for  the  mizzen  has  the  hook  forward. 
{To  be  continued) 

Freezing  a  Glass  Tiimt      to  a 
Block  of  ^  ood 

SELECT  a  small,  planed  bi»  k  of  hard 
wood  and  place  upon  it  a  T.  v^  dropt  of 
water  and  then  a  glass  tumbl<:r  hnving  a 
smooth  bottom.  Pour  about  1  in.  of 
water  into  the  tumbler  and  add  pow  dcre^J 
ammonium  nitrate,  stirring  the  nriixi::-? 
constantly.  As  the  ammonium  nitrate 
goes  into  solution,  it  absorbs  heat,  pro- 
ducing a  low  temperature  which  quickly 
freezes  the  tumbler  fast  to  the  block,  so 
that  the  latter  will  not  fall  when  the 
tumbler  is  lifted  from  the  table.  Frost 
also  gathers  on  the  outside  of  the  tumbler. 
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pear  as  though  the  wheel  actually 
propels  or  sustains  the  kite  in  ita 
flight  through  the  air. 

The  frame  is  made  of  a  pair  of 
pine  strips,  each  4  ft.  long,  of 
straight  clear  pine,  by  3'2  in.  in 
thickness.  These  are  secured  to- 
gether at  their  rear  ends  and 
separated  5  in.  from  each  other  at 

KITES  and  airplanes  are  associated    their  forward  ends.    They  are  held  in 
in  the  mind  of  the  present-day  boy.    permanent  alinement  by  a  cross  strip, 
"  The  former  came  down  to  us  from    also  4  ft.  long,  of  the  same  material  and 
great  antiquity;  but  the  flying  machine,    dimensions,  this  strip  being  located  16  in. 
as  we  know  it,  is  of  such  recent  origin    from  the  forward  ends  of  the  parallel 
that  tho  wonder  due  to  its  performances    strips.   At  the  crossing  points  the  pieces 
has  not  yet  abated.    It  is 
singular  that  the  one  great 
weakness    in    airplanes  is 
lack  of  control — the  inability 
to  stabilize  the  floating  de- 
vice. That  has  always  been 
the   difficulty    with  kites. 
The  box-kite  is  not  an  old 
invention.     That  and  the 
Malay  kite  have  no  tails,  but 
possess   inherent  stability. 
The  development  of  the  air- 
plane has   brought  out  a 
stabilizer— the  well-known 
gyroscope,  xvhich,  when  set 
in   motion,    objects   to  a 
change  in  the  plane  of  its 
rotation.  This  device  is  now 
applied  to  a  kite  in  such  a 
manner  as  to  give  it  a  steady 
motion  and  to  add  wonder- 
fully to  its  attractiveness 
when  in  flight. 

The  outline  of  the  kite  ap- 
proaches the  ordinary  air- 
plane structure.  The  gyro- 
scopic wheel  is  at  the  forward 
end  of  the  main  plane,  mounted  on  a  are  provided  with  shallow  gains,  so  they 
horizontal  axis,  so  that  it  rotates  on  a  will  fit  together  snugly,  and  are  then  se- 
vertical  fore  and  aft  plane,  giving  an  air  cured  by  means  of  small  wire  nails  and 
of  vitality  to  the  kite,  and  making  it  ap-    wrapped  with  a  strong  fine  cord. 

771 


A  wheel  is  interposed  between  the  front  ends  of  the  main 
frame;  the  wind  gives  it  speed  for  gyroscopic  action 
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A  thin,  stiff,  steel  wire,  not  exceeding 
No.  20  gage,  6  ft.  in  length,  is  threaded 
through  holes  in  the  forward  ends  of  the 
main  parallel  strips,  and  bent  back  at  their 
outer  ends  so  they  meet  the  extremities  of 
the  cross  strip.  The  detailed  section  of 
the  drawing  shows  how  the  wire  and  strip 
are  secured  together  by  the  two  right- 
angled  bends,  the  end  limb  of  the  wire 
resting  in  a  groove  and  the  short  bent  part 
of  the  wire  adapted  to  enter  a  hole,  after 
which  the  two  parts  are  wrapped  with  a 
thin  cord. 

The  fish-tail  has  at  its  margins  a  wire, 
properly  bent  and  attached  to  the  parallel 
strips  and  cross  strip,  thereby  forming  the 
entire  frame  ready  to  receive  the  covering. 
This  may  be  of  silk,  glazed  cotton,  or 
paper,  preferably  waterproofed.  This 
should  be  applied  on  both  sides,  or  silk  on 
the  lower  side  and  water-proof  paper  on 
the  upper  side,  thereby  making  a  neat 
and  durable  job.  Every  part  of  the  frame- 
work is  covered  except  that  portion  be- 
tween the  parallel  bars  forward  of  the 
cross  strip. 

Before  the  wire  at  the  front  part  of  the 
frame  is  placed  into  position,  the  gyro- 
scope wheel  must  be  put  on  the  wire. 
The  wheel  is  made  as  follows:  A  ring  of 
heavy  wire  (No.  12  gage  will  answer)  is 
bent  into  form,  and  held  at  the  abutting 
ends  by  a  tin  tube.  This  ring  should  be 
not  less  than  20  in.  in  diameter,  the  object 
being  to  make  the  wheel  with  considerable 
weight  at  the  perimeter,  to  give  a  proper 
gyroscopic  effect. 

A  common  spool  is  used  for  the  hub. 
This  should  have  a  wooden  tube  through 
the  axial  bore,  provided  with  a  hole  large 
enough  to  permit  the  spool  to  rotate  freely 
on  the  wire.  A  pair  of  cross  holes  is  bored 
through  each  end  of  the  spool  to  receive 
wires.  On  jn^fi^^r  four  sides  these 
nre^^^^P^^^^MBr  in  pairs,  and 
^  ^^^F^^^^^e  outer  ends  of 
tht         j^^r  ^^HlklS  wrapped 

permitted 
in.  and  so 
lhaped  arms, 
of  fabric  or 
arms,  and 
>rtions  of  the 
^  _  _  grooves, 
ion,  the  open 
igs  thus  pro- 
the  wind  will 


drive  the  wheel  in  the  direction  that  tht 
kite  moves,  the  upper  part  of  the  wheel 
moving  forward.  This  action  of  the  wheel 
not  only  steadies  the  kite  but  has  a  greater 
or  less  tendency  to  draw  down  the  forward 
end  of  the  kite,  which  permits  of  the  flying 
cord  being  placed  behind  the  wheel. 

The  flying  cord  is  attached  to  the  cross 
strip  behind  the  wheel,  two  points  o^ 
attachment  being  necessary,  about  10  ir 
apart.  This  cord  is  merely  a  loop,  whic^ 
hangs  down  1  ft.  or  more.  To  this  lof  < 
the  main  cord  is  flxed.  As  it  is  necesss  r 
to  provide  a  means  for  adjusting  the  r  1 
so  that  the  proper  angle  may  be  give  -. 
to  the  kite,  a  pair  of  wire  arms,  each  2vM-  . 
long,  are  secured  at  their  rear  ends  to  tz  t 
tail  of  the  kite,  the  forward  ends  tennin  r- 
ing  at  a  point  below  the  rear  croap  st  • 
of  the  kite.  Each  wire  arm  has  a  ho«i-. 
or  return  bend,  so  that  the  looped  cov 
may  be  wrapped  around  and  8ecur»?<i  to 
the  hook  at  such  a  point  as  to  p'v<^  i 
greater  or  less  distance  between  th»-  cress 
strip  and  the  hook,  to  enable  the  fty^r  to 
give  a  greater  or  less  angle  to  tl.e  kite. 
The  nearer  the  hook  is  to  the  b<jr»/  of  the 
kite  the  flatter  will  be  its  angle  in  tlight, 
and  by  this  provision  the  kite  "  i  adapted 
to  be  adjusted  for  a  wind  of  an  y  \  elodty. 


A  Fine-Toothed  Rake  Witli  Detach- 
able Tooth-Holder 

FINDING  the  ordinary  garden  rake 
too  coarse  to  use  among  cbe  plants 
just  appearing,  I  made  a  rake  and  used  it 


5crew 


Head ' 


Wire  naib 


The  coostructioo  of  a  garden  r»  h«d 
in  which  nails  arc  used  foi  th  *nzh 

where  I  could  not  handle  a  large*  :\ke. 
The  illustration  clearly  show^  ;he  vncJe 
construction.  Wire  nails  plac^  a--  (  - 
apart  as  suitable.  The  tooth-hoK' 
tion  should  have  the  tooth-holes  or«d 
out  to  prevent  splitting  when  the  teeth 
are  driven  in.  By  having  tooth-holders 
equipped  with  teeth  of  different  sixes  and 
set  at  various  distances  apart  a  combina- 
tion rake  is  obtained.— Jambs  KaK£. 
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Cahiwif  Root  Maj^ots  and  How  to 
Ckmtrol  Them 

CABBAGE  and  related  crops  frequent- 
ly suffer  severe  injury  from  the  cab- 
bage maggot.  Young  plants  are  most 
seriously  affected,  the  maggots  eroding  the 
outer  Burface  and  boring  into  the  interior 


The  cabbage  maKgot.  A,  female  fly;  B,  head 
of  nude;  C.  naggot;  D,  anal  end;  B,  puiNwium 


of  the  roots,  devouring  the  tender  rootlets 
and  frequently  penetrating  the  lower 
portion  of  the  stalk. 

This  inso^'t.  also  known  as  the  radish 
maggot,  is  an  imported  pest,  and  it  does 
very  serious  injury  throughout  the  North- 
ern Statea  and  Canada,  attaeking  aU 
forms  of  crucifers,  whether  wild  or  culti- 
vated. In  the  above-mentioned  region 
it  is  the  cause  of  more  or  less  loss  to  the 
crops  year  after  year,  but,  aa  with  other 
destructive  iaaeets,  it  is  much  more 
abundant  in  some  seasons  than  in  others. 

Since  this  species  abo  is  a  root  feeder, 
thevemedieB  preeeribed  by  the  U.  S.  States 
D^iartmant  of  Agriculture  for  the  seed 
com  maggot  are  applicable.  In  addition 
there  are  certain  preventive  and  other 
measures  for  its  destruction  that  have 
been  found  successful,  their  use  being 
justified  by  the  value  of  thp  plants. 

To  be  thoroughly  effective  these  meth- 
ods should  be  employed  before  the  in- 
sect's eggs  are  laid.  A  oommon  method 
for  deterring  the  parent  flies  from  de- 
positing their  eggs  consists  in  placing  sand 
soaked  in  kerosene — a  cupful  to  a  bucket 
of  dry  sand— at  the  base  of  the  plants, 
along  the  rows.  This  mixture  will  also 
kill  young  maggots  that  might  attempt 
to  work  through  it. 

When  the  maggot  attacks  radish,  or 
other  plants  than  the  cabbage  and  the 
cauliflower,  prepare  a  solution  as  follows 


and  apply  around  the  stalk  of  the  plants 
affected.  Add  to  1  lb.  of  soap  boiled  in  1 
gal.  of  water,  )^  gal.  of  crude  carbolic 
add  and  dQute  the  whole  with  86  parts 

of  water.  It  is  best  to  use  this  mixture  a 

day  or  two  after  the  plants  are  up  or  • 
transplanted,  and  repeat  every  week  or 
ten  days  until  about  the  third  week  in 
May,  after  which  there  is  less  danger. 

Although  laborious,  hand  picking  has 
the  merit  of  being  effective,  and  is  prac- 
ticed with  considerable  success  by  ex-' 
tensive  cabbage  growers,  but  it  is  not 
practicable  with  radish  and  similar  crops. 
It  consists  in  pulling  up  the  young  plants, 
examining  the  roots  for  eggs  and  maggots 
and  crushing  with  the  hand  or  by  washing 
the  roots  in  a  strong  solution  of  soap  and 
then  replanting.  By  looking  closely,  the 
minute,  white  eggs  may  be  seen  about  the 
stalks  of  the  young  cabbages,  and  if  the 
earth  is  raked  away  so  as  to  expose  the 
eggs  to  the  sun  they  will  dry  up,  thus 
preventing  the  maggots  from  hatching. 
Afterwards  the  plants  should  be  hilled. 
In  most  cases  the  planta  wiU  show  no  evil 
effects  from  this  treatment  after  two  or 
three  weeks  have  elapsed. 


Gutting  a  Heater  Pipe  with  a 
Can  Opener 

WHILE  replacing  some  hot  air  heater 
pipe  a  householder  found  it  neces- 
sary to  cut  off  part  of  a  section.  Lacldn|; 


i 


Method  of  applying  a  can  opener  to  the 
metal  for  cutting  around  a  beater  pipe 


a  pair  of  tinner's  shearst  he  used  an 

ordinary  can-opener  in  the  manner  shown. 
The  starting  cut  was  made  with  a  chisel. 
The  can  opener,  while  cutting,  also 
produced  a  nice,  uniform  flare,  very  eon- 
venient  for  the  insertion  of  the  end  of 
another  section.— Jambs  M.  Kanb. 
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The  Color  of  Gasoline  Does  Not 
Denote  Its  Quality 

AT  one  time  the  refineries  turned  out 
.  yellow  kerosene  and  gasoline  and 
the  methods  used  made  the  liquid  some- 
what dangerouB.  For  this  reaaoii,  the 
public  demanded  a  pure  white  gasoline. 
But  the  new  cracking  process  produces  a 
perfectly  safe  gasoline  which  has  a  slight 
ydlowidi  tinge. 


Gmivertiiig  a  tach  Swing  Into  ft 
Baliy'sBed 

A PORCH  swing  can  be  eaflOy  eon- 
verted  into  a  cool,  as  well  as  a  safe 
bed  for  the  baby  by  attaching  a  swinging 
apron  to  the  edge  of  the  seat.   The  apron 


A  frame  covered  with  wire  screen  to  raise  over 
tlie  Mat  opening  for  making  a  baby's  bed 


consists  of  a  frame  made  the  same  size  as 
the  opening  between  the  two  arms  of  the 
ewmg  and  covered  with  wh«  Mieen. 
The  frame  is  hinged  to  the  front  edge  of 
the  seat  so  that  it  can  be  swung  up  and 
fastened  with  hooks  and  eyes  to  the  out- 
side of  the  arm.  Another  hook  can  be 
attached  to  the  under  side  <^  the  seat  and 
an  eyo  fastened  into  the  frame  bo  that  it 


may  be  used  to  keep  the  frame  from 
striking  the  legs  of  the  occupant  when  the 
bed  is  re-converted  into  a  swing. — J.  A. 
FITZPATHICK. 


Maldng  a  Lawn  Leveling  Tamper 
of  Wood 

TO  make  a  handy  tamper  for  levdhaf 
lawns,  paths,  etc.,  first  procure  a 
12-ft.  piece  of  2  by  4-in.  scantling,  and  a 
section  of  planking 
about  10  by  12  in.  in 
size.  From  the 
scantling  cut  four 
pieces  each  about  10 
in.  long,  lour  pieeea 
about  12  in.  long  and 
one  piece  about  4  ft. 
long.  This  last  piece 
Bhculd  have  one  end 


whittled  down  into  a 
ronnded  handle. 

The  method  of  con- 
structing the  tamper 
can  be  best  under- 
stood by  referring  to 
the  drawing,  which 
shows  the  eight  short 
pieces  of  scantling 
nailed  together  in  the 
form  of  a  "crib"  with 
the  4-ft.  piece  in  the  center  as  a  handle 
and  the  eeetlon  of  planking  nailed  to  the 
bottom  to  make  a  smooth  surface.  Ob- 
viously scraps  and  odd  pieces  of  scantling 
of  the  proper  size  can  be  used  in  place  of 
the  12-ft.  piece.  Also  the  number  of 
short  pieces  can  be  varied  to  obtain  tiie 
WMght  thatisdesired.— FSANK  L.  Matm. 


Removii^  Yellow  Stains  from 
Piano  Keys 

PIANO  keys,  by  use,  will  turn  yellow. 
To  restore  the  original  w  hiteness,  put 
1  08.  of  nitric  add  in  12  os.  of  soft  water 
(pour  the  acid  slowly  into  the  water— do 
not  reverse  this  or  the  acfd  will  fly  up 
into  your  eyes)  and  apply  the  liquid  to  the 
ivory  with  a  brush,  taking  care  that  no 
acid  gets  on  the  woodwork.  Wash  off  the 
acid  with  a  piece  of  flannel  dipped  in  clean 
water  and  wipe  with  a  dry  cloth.  Besides 
restoring  piano  keys,  this  same  mixture  is 
equally  efficacious  for  cleaning  the  i 
of  Gutleiy  and  other  eimilar  aitidsB. 
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Simple  Designs  for  Sheet  Metal  Working 

XII. — Interesting  pattern  problems 
developed  by  means  of  radial  lines 

By  Arthur  F.  Payne 

Director  of  Vocational  Education,  Johnatown,  Pa. 


IN  the  last  issue,  one  of  the  problems 
developed  was  the  pattern  for  the  hole 
in  the  shield  of  a  hopper.  The  illus- 
tration Fig.  1  shows  the  method  of  de- 
veloping the  shield  for  a  "jack  pipe"  or 
bath  room  ventilator  pipe  coming  through 
a  roof,  (in  the  illustration  the  roof  is 
drawn  very  small).  The  method  used  is 
eiactly  the  same  as  for  the  hopper,  but 
as  the  hopper  was  developed  by  radial 
lines  and  this  jack  pipe  is  developed  by  use 
of  parallel  lines,  it  will  make  it  much 
easier  and  make  a  good  review  of  the 
method  if  we  briefly  outline  the  steps  of 
the  development. 

First,  draw  the  side  view  A,  Fig.  1, 
obtaining  the  angle  of  the  shield  from  the 
pitch  of  the  roof  as  described  in  the  last 
issue.  Second,  draw  the  bottom  view  B. 
Third,  project  the  lines  from  the  points  on 


fetter  r\  tor 


hole,  also  that  if  we  can  get  the  correct 
widths  on  these  lines  we  shall  have  the 
pattern  of  the  hole.  To  get  these  correct 
widths  we  must  draw  the  front  view  G, 
which  is  done  as  follows:  Fifth,  draw  the 
pipe  and  the  bottom  view  being  carefuT 
to  note  that  the  numbers  are  turned  a 
quarter  turn  to  the  left,  number  one 
being  in  front  instead  of  on  the  right  side. 
Sixth,  project  the  lines  up  from  the  bot- 
tom view  until  they  cross  the  same 
numbered  lines  coming  over  from  the  side 
view.  Mark  these  points  with  a  cross. 
Connect  these  crosses  with  a  curve  and 


IDeveloping  a  pattern  to  make  a  shield  for  a  jack 
pipe  and  also  a  pattern  for  making  a  liquid  measure 


the  bottom  view  circle  upward  until  they 
meet  the  shield  line  C-D.  Fourth,  pro- 
ject lines  out  exactly  at  right  angles  to 
the  shield  line  C-D.  Draw  the  center 
line  E-F  Now  it  will  easily  be  seen 
that  these  lines  give  us  the  length  of  the 


we  will  have  a  correct  view  of  the  front 
view  of  the  joint  of  the  pipe  and  the 
shield.  The  upper  part  of  the  joint  is 
drawn  in  dotted  lines  because  it  is  back 
of  the  pipe  and  cannot  be  seen.  Seventh, 
with  a  pair  of  compasses  measure  the 
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different  widths  and  place  them  on  the 
same  numbered  lines  on  the  pattern. 
Mark  with  a  cross  and  then  connect  these 
crosses  with  a  curve  and  you  will  have  the 
pattern  for  the  hole. 

The  next  problem,  Fig.  2,  that  of  the 
measure,  gives  us  four  patterns  to  de- 
velop, all  of  which  are  very  interesting. 
The  drawing  appears  somewhat  compli- 
cated on  account  of  overlapping  lines, 
but  if  you  will  follow  the  directions  care- 
fully you  will  have  no  difficulty. 

Government  Proportions  for  Graduating 
Liquid  Measures 

Before  we  develop  the  patterns  it  might 
be  well  to  know  the  CJ.  S. 
Government  proportions 
for  liquid  measures.  No 
matter  what  the  size  of  the 
measure,  the  diameter  of 
the  bottom  must  equal 


Protractor 


two-thirds  of  the  vertical  height,  the  di- 
ameter of  the  top  must  equal  two-thirds 
of  the  diameter  of  the  bottom. 

LIQUID  MEASURES 
Sizes  ID  inches 


same  The  method  used  in  Fig.  2  is  as 
follows:  To  develop  the  pattern  for  the 
body  of  the  measure.  fHrst,  draw  the 
front  view  A,  the  correct  size  and  pro- 
portion, continue  the  side  lines  up  to  the 
apex  B  and  draw  the  one-half  bottom 
view  C.  Second,  with  the  dividers  strike 
the  pattern  arc  D-E  getting  the  correct 
lengfth  by  stepping  the  eight  spaces  of  the 
bottom  view.  Third,  strike  the  arc  F-€ 
and  the  one-half  pattern  will  be  complete. 

This  series  has  been  running  long 
enough  now  for  those  of  you  who  have 
worked  out  all  the  problems  to  be  ready 
to  adopt  "short  cuts"  and  quick  methods. 
The  use  of  the  one-half  bottom  view  and 

the  development  of 
the  one-half  pattern 
'  are    simple    "  short 
cuts,"  others  'will  be 
*   demonstrated  later. 


A  pattern  development  for  a  ninety  degree 
tapered  elbow  cf  any  number  of  pieces 

To  develop  the  pattern  for  the  Kp 
which  is  merely  part  of  a  cone,  the  apex 
of  which  is  at  H:  First,  draw  the  outline 
of  the  lip,  then  draw  the  complete  cone 
of  which  it  is  a  part  by  continuing  the 
side  lines.  Second,  draw  the  one-half 
bottom  view  J.  Divide  it  into  eight 
equal  spaces.  Project  these  points  to  the 
base  line,  then  to  the  apex  H,  where  these 
lines  cross  the  outline  of  the  lip.  Draw 
lines  straight  over  to  the  side  line  to  get 
the  true  lengths  as  you  have  done  before 
on  previous  problems.  Third,  draw  the 
pattern  arc  K-L,  getting  the  correct 
length  by  laying  off  the  eight  spaces  from 
the  bottom  view.  Draw  lines  from  these 
points  to  the  apex  H.  Now  swing  the 
lines  over  from  the  side  line  until  they 
cross  the  same  numbered  line  coming  up 
from  the  arc  K-L.  Make  a  cross  where 
the  lines  cross,  connect  with  a  curve,  draw 
the  arc  for  the  lip  to  join  on  to  the  body 
and  the  one-half  pattern  for  the  lip  is 
complete. 
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The  "boss"  on  the  inside  of  the  handle 
is  part  of  a  cylinder  so  it  must  be  devel- 
oped by  fMralM  liiwe  jiiflt  as  we  developed 
the  elbows  and  tees  in  previous  issues. 
In  this  pattern  we  use  the  same  prin- 
ciples as  in  Fig.  1.  First,  from  the  front 
view  project  Hnes  upward  and  draw  the 
section  view  M,  obtainiiiK  the  width  from 
the  other  view  of  the  handle  marked  AT. 
Second,  divide  the  section  circle  of  the 
boas  into  four  parts.  Project  points  2 
and  4  down  to  the  front  view  of  the  boss. 
p*rom  where  these  lines  cross  the  handle, 
draw  lines  at  right  angles.  Draw  the 
Hue  (VP.  Now  we  liave  tbe  tnio  length 
of  the  pattern.  We  can  get  tlie  true 
widths  from  the  sections  view,  measuring 
off  four  of  the  section  spaces  on  line  1-6 
on  the  pattam  and  two  on  Hoe  2-4  of  the 
pattern,  do  the  same  with  the  lower  half, 
connect  these  points  with  a  curved  line  and 
the  pattern  for  the  handle  boss  is  complete. 

The  pattern  for  the  handle  is  a  new  ap- 
plication of  some  previously  demonstrated 
principles  in  parallel  lines.  First  draw 
the  view  N.  Second,  divide  the  outline 
of  the  handle  into  any  number  of  spaces 
aa  siiown  by  the  crooeco.  Project  these 
points  across  to  view  N.  Number  them 
as  shown.  Third,  draw  the  center  line  of 
the  pattern,  get  the  correct  length  by 
messoring  with  eompasses  the  spaces  on 
the  outline  of  the  handle  and  transferring 
them  to  the  center  line  of  the  pattern. 
Be  sure  to  give  each  point  the  same  num- 
ber on  the  pattern  as  it  has  on  the  otiier 
'views.  Fourth,  project  lines  up  to  the 
pattern  from  the  points  on  the  N  view 
of  the  handle.  Make  crosses  where  these 
Hues  eroes  tbe  same  numbered  Une  on  the 
pattern.  Join  the  crosses  with  a  free 
hand  curve  and  the  pattern  for  the  handle 
wiH  be  complete. 

A  dmple  problem  that  is  often  eon- 
fumng  to  the  ordinary  sheet  metal  worker 
is  illustrated  by  Fig.  3.  The  problem  is 
that  of  developing  the  patterns  for  a 
afnety-degree  tapered  eibow  of  any  numi- 
ber  of  pieces.  This  elbow  has  six  pieces 
and  the  small  diameter  is  one-third  that 
of  the  large  diameter.  These  patterns 
may  also  be  used  for  a  ship's  ventihitor, 
although  this  type  of  ventilator  should 
not  be  confused  with  the  regular  oval 
ventilator  which  is  developed  by  "tri- 
angulation."  This  method  will  be  ex- 
pbdned  latsr  111  the  series. 


Each  section  of  the  tapered  elbow  is 
part  of  a  cone  as  can  be  seen  in  drawing 
L.  To  develop  tlie  patterns:  First,  draw 
a  cone,  the  base  of  which  is  equal  to  the 
diameter  of  the  large  end  of  the  elbow. 
Second,  on  the  upper  part  of  the  cone 
draw  the  line  for  the  small  diameter  of 
the  elbow.  The  altitude  of  the  cone  may 
be  varied  to  suit  the  length  of  elbow  re- 
quired. Third,  we  must  now  obtain  the 
miter  lines.  This  is  done  in  eiaetly  the 
same  manner  as  explained  in  the  October 
1917  issue  for  ninety  degree  cylindrical 
elbows.  The  rule  given  there  is:  "In  all 
elbows  of  more  than  two  pieces,  the  two 
end  sections  should  be  one-half  the  die 
of  the  other  aeetiona."  In  this  eaie. 


A  pattern  for  another  type  of  a  ninety- 
degree  reducer  elbow  used  for  a  ventilator  ' 


there  are  six  sections  to  the  elbow  so  the 
four  middle  sections  will  each  have  twice 
the  number  of  angles  in  it  as  the  end 
section.  This  is  shown  in  drawing  K 
which  illustrates  the  use  of  a  "protractor" 
which  is  a  small  brass  "angle  measure" 
and  can  be  bought  for  25  cents.  The 
crosses  indfeate  the  miter  Unes.  Note 
that  the  two  end  sections  have  only  9 
deg.  each,  while  the  middle  sections  have 
18  deg.  each.  Take  the  diameter  of  the 
cone  base  and  lay  it  off  as  AT-O  on  the 
drawing  K,  This  will  give  the  exact 
shape  of  section  A  on  the  cone.  Lay 
this  off  as  section  A  on  the  cone.  Tain 
the  distance  on  the  center  line  of  section 
A  and  set  ofiF  the  same  distance  on  the 
center  line  for  section  F,  then  divide  the 
remainder  of  the  center  line  into  four 
equal  spaces.  Draw  the  miter  lines  at  an 
angle  of  9  deg.  to  the  line  M  which  is 
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drawn  at  right  angles  to  the  center  line, 
starting  at  the  four  equal  division  points. 
Develop  the  pattern  for  theee  sections  in 
the  usual  manner,  using  "radial  lines"  as 
described  before.  Briefly  the  steps  are: 
Draw  the  one-half  bottom  view,  divide 
into  lour  equal  parts,  project  liiMS  from 
these  points  to  base  lines  then  to  apex, 
strike  arc  for  pattern,  get  correct  length 
by  stepping  off  eight  spaces  from  bottom 
view,  from  where  the  lines  from  the  base 
to  the  apex  cross  the  nuter  lines,  draw 
lines  at  right  angles  over  to  side  of  cone 
to  get  the  true  lengths,  swing  these  points 
over  to  the  pattern  until  they  cross  the 
same  numbered  lines  on  the  pattern,  make 
a  cross  where  these  lines  cross,  connect 
crosses  with  free  hand  curves,  and  pattern 
will  be  complete.  The  drawing  H  shows 
the  proportions  of  the  finished  elbow. 

The  illustration  Fig.  4  shows  another 
90-deg.  reducer  elbow,  which  is  often  used 
for  a  ventilator.  The  details  of  this  de- 
velopment will  not  be  given  as  they  have 
already  been  explained  many  times  in 
this  series.  The  reason  for  giving  this 
problem  was  to  illustrate  a  new  and  in- 
teresting method.  Wlien  drawing  this 
reducer,  great  care  must  be  taken  to  have 
the  joint  at  45  deg.  to  the  center  line  of 
the  pipe  and  of  the  cone.  To  do  this, 
draw  a  circle  equal  to  the  diameter  of  the 
pipe  and  then  draw  the  cone  ao  that  both 
its  outside  lines  are  tangent  to  the  circle 
as  shown  in  the  drawing.  This  will  bring 
the  outside  lines  of  both  cone  and  pipe 
just  toucliing  the  circle^  aa  shown  in  the 
drawing.  The  pattern  for  the  pipe  is 
developed  by  means  of  parallel  lines,  the 
pattern  for  the  cone  by  means  of  radial 
lines.   


Do  Not  Um  Fuel  Savers.  Regulate 
Your  Dampers  Instead 

AN  old  fireman  says,  "Not  one  person 
.  in  ten  operates  the  draughts  of  his 
furnace  properly  or  handles  his  coal  to 
good  advantage."  It  will  be  found  that 
the  coal  savers,  of  which  there  are  many, 
are  accompanied  with  a  set  of  rules,  which, 
if  observed,  without  using  the  saver, 
would  go  a  long  way  toward  conserving 
fuel.  Do  not  spend  money  on  these 
chemical  compounds.  The  most  sensible 
practice  is  to  sprinkle  the  coal  with  water 
before  throwing  it  upon  Uie  fire. 


Bracing  for  Belt  Guard  to  Cover 
Floor  Countershaft 

A BELT  guard  frame  to  cover  a  floor 
countershaft  was  built  of  pipe  and 
fittings,  with  «1ra  doth  stretched  over 
them.  This  caused  the  two  psrta  to  be 


Agavd  frame  of  pipe  and  fittings  placed 
over  a  counterahaft  attached  to  the  floor 


pulled  together  at  the  top.  The  braces  to 
hold  the  upper  parts  at  the  right  distance 
from  one  another  were  made  of  flat  iron, 
IH  la*  wide  and  H  in.  thidc  with  U-bolU 
to  damp  around  the  pipes. 

This  method  of  guarding  belts  is 
excellent  as  it  afifords  a  clear  view  of  the 
machines,  while  the  flanges  permit  the 
whoto  frame  to  be  unbolted  and  un- 
screened quiddy  wh«i  neccsssry. — Jambb 
M.  Kane. 


Carrots  Used  as  a  Substitute  for 
Eggs  in  Puddings 

IN  these  days  of  high  prices,  anything 
that  can  be  used  as  a  substituta,  and 
give  good  results  at  the  same  time,  will 
be  a  welcome  addition  in  helping  to  keep 
down  the  high  cost  of  living.  Boiled 
carrots,  when  properly  treated,  form  an 
excellent  substitute  for  eggs  in  puddings, 
etc.  Boil  the  carrots  until  they  are  tender 
and  nearly  ready  to  fall  apart;  drain  care- 
fully, and  madi  and  press  throogh  a 
coarse  cloth  or  strainer.  The  pulp  is  then 
introduced  among  the  other  ingredients  of 
the  pudding  and  the  eggs  totally  omitted. 
Puddings  made  in  this  manner  araV^Mv 
than  where  eggs  are  used,  and  are  aNiia 
palatable.  The  carrots  also  impart  a  fiao 
yellow  color  to  the  pudding  so  that  niili^i|p 
can  tell  whether  eggs  were  used  sr  wj^,. 
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Gonibiiuitioii  Pttics 
Lswn  Sprinkler 


and 


rLON  ^ipe  ^  in.  in  diameter  is  exten- 
sively used  for  protecting  the  small 
gnee  epots  between  the  sidewalk  and  the 
street  curb,  also  between  the  sidewalk  and 
the  building,  pro- 
viding the  space 
isBot  large.  These 
plots  are  very  diffi- 
cult to  keep  water- 
ed in  dry  seasons. 
Onereeidentowner 
made  a  combina- 
tion fence,  using 
the  pipe  for  the 
■prinkliBg  ap- 
paratus as  wdl  aa 
for  the  guard. 
Small  holes  were 
drffled  in  a  row  on 
the  inside  surface 
of  the  pipe  and  the 
whole  line  was 
connected  with  the 
water  supply.  In 
building  such  a 
protection  be  sure 
to  have  all  joints 
watertight  and  the 
tees  plugged  that 
are  used  to  con- 
nect the  iron  sup- 
ports for  the  poets. — Thomas  W.  Bbnson. 


The  pipe  guarding 
ibr  ^fiaklins  tfie 


CaiMiging  Ink  into  Watar.  This  Is 
Black  Ifaftic 

THE  performer  introduces  to  the  audi- 
ence a  glass  or  bowl  of  ink  which  is 
covered  over  for  an  instant  by  a  lady's 
bandlrarehi^,  during  which  time  it  be- 
eomes  changed  to  dear  water.  This  trick 
can  be  performed  with  any  sized  glass 
from  a  miniature  tumbler  up  to  a  large 
fish  globe.  The  fish  globe  will  be  described 
here,  as  it  diffen  but  little  from  the  small- 
er sized  glasses. 

There  is  made  to  fit  inside  of  the  globe 
a  lining  of  alpaca,  or  black  silk  without 
any  bottom*  and  around  the  top  of  whieh 
runs  a  wire  over  which  the  alpaca  b 
turned  to  prevent  it  from  falling  down. 
The  lining  is  made  to  fit  the  glass  as 
dosdy  as  poaaiUe.  When  the  water  is 
poured  in  and  priw  the  doth  out 


against  the  glass,  the  globe  appean  to 
be  full  of  ink. 

This  is  exhibited  to  the  audience,  and 
to  prove  the  genuineness  of  the  fluid,  the 
performer  takes  a  ladle  and  dipping  it  into 
the  bowl,  pours  out  some  of  the  ink  into  a 
pkitOf  whieh  ia  sent  around.    The  ladle 

is  made  with  a 
hollow  handle 
wliidi  has  a  srnaU 
hole  at  the  bottom, 
leading  into  the 
bowl  of  the  ladle. 
Another  small 
puncture  is  made 
within  1  in.  of  the 
top  of  the  handle. 
Before  commenc- 
ing the  trick,  ink 
is  poured  into  the 
ladle  bowl,  which, 
when  the  ladle  is 
tilted,  runs  up  in- 
to the  handle,  but 
is  prevented  from 
flowing  back  again 
by  a  finger  or 
thumb  placed  over 
and  covering  the 
top  hole.  The 
ladts  can,  there- 
fore, be  held  in 
any  position  with- 
out fear  of  the 
hidden  Hquld  eondng  out.  When  it  is 
dipped  in  the  globe  it  is  not  allowed  to 
enter  the  water,  but  is  only  lowered  to  the 
surface,  the  finger  at  the  same  time  being 
removed  from  the  hole  in  the  handle,  allow- 
ing the  ink  to  flow  down  and  into  the  bowl 
of  the  ladle,  from  which  it  is  then  poured 
into  a  plate  and  handed  out  for  examina- 
tion. The  former  next  borrows  a  large  hand- 
kNvhi^  wfth  wMch-to  cover  the  bowl  and 
touching  the  glass  with  his  wand  com- 
mands the  ink  to  vanish.  When  the  cov- 
ering is  lifted  the  bowl  will  be  found  full 
of  dear  water,  with  gold  fish  swimming 
in  it.  In  snatching  oflf  the  handkerchief 
the  wire  ring  is  grasped  and  whipped  oflf 
under  cover  and  dropped  into  an  open 
drawer  at  the  rear  of  the  toble.  Thistriek 
is  extremely  effective  when  adroitly 
done,  as  the  transition  seems  so  obvious 
because  of  the  sample  handed  around  in 
theladle.  The  mag^eian  should  not  forget 
to  "patter"  wUle  doing  the  trick. 


the  grsM  plot  is 
■nwnd  jha  a  dty  i 
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Arrangement  of  a  Stenographer's  additional  copies,  2;  inter-office  letter 

Desk  for  Accessibility  heads,  3;  general  correspondence  letter 

heads,  4;  heavy  white  paper  for  long 

AFTER  receiving  a  large  number  of  memorandas  and  second  sheets,  5;  folder 

suggestions  from  various  customers  of  carbon  paper,  6;  special  letter  heads, 

a  typewriter  firm  has  worked  out  an  7 ;  and  telegram  blanks,  8. 

efficient  and  handy  arrangement  for  a  The  lower  right  drawer  consists  of 

mnmmmmmnmmmmnmm 


5 

II 

2 

1 

mmmimrM 

The  arrangement  of  the  upper  right  and  lower  left  drawer  to  the  desk  for  keeping  the 
various  kinds  of  paper  used  in  correspondence,  envelopes,  pins,  clips  and  the  pencils 


typewriter  desk  in  which  all  of  the  various 
letter  and  bill  heads  as  well  as  other 
supplies  may  be  kept  within  reach  of 
the  stenographer.  All  of  the  drawers  are 
intended  to  be  open  when  the  stenogra- 


compartments  1  for  No.  6  and  10  en- 
velopes; 2  for  inter-department  messenger 
slips,  inclosure  slips  and  a  pyramid  of 
pins;  3  is  for  erasers,  clips  and  rubber 
bands;  4  is  for  well -sharpened  pencils 
and  5  for  No.  6  and  9  envelopes  and  note 
books.  The  left  drawer  has  compart- 
ments, 1,  finish  work;  2,  letters  to  be 
answered  and  other  papers  being  used 
In  connection  with  work;  3,  carbon 
copies,  and  4,  miscellaneous  supplies  and 
forms,  personal  belongings,  cleaning  outfit 
and  dust  cloth. 


The  left  drawer  has  compartments  for  finiaihed 
work,  letters  to  be  answered  and  other  papers 

pher  is  at  work,  the  general  movement 
being  from  right  to  left. 

The  upper  right  drawer  has  compart- 
ments which  are  used  as  follows:  sheets 
for  carbon  copies,  1 ;  thin  white  paper  for 


Do  You  Want  Your  Tires  to  Last  ? 
Then  FiU  Up  the  Cuts 

THE  service  of  tires  will  be  abbreviated 
to  a  considerable  extent,  if  cuts, 
punctures,  and  snags  are  neglected.  Too 
much  care  cannot  be  exercised  in  avoiding 
injuries  of  this  nature  as  much  as  possible 
or,  at  least,  in  giWng  them  the  proper  at- 
tention within  a  reasonable  period. 

New  macadam  roads,  especially  when 
wet.  are  liable  to  damage  rubber  covers. 
It  is  recommended  that  the  speed  of  the 
car  be  slightly  accelerated  and  the  clutch 
depressed  before  coming  up  to  loose, 
crushed  stone  in  the  road. 


T 


HE  necessary 
power  to  drive 
■man  machin- 
enr  In  the  repair  shop 
may  be  obtained  by 
the  use  of  a  wind- 
motor  as  shown.  Such 
a  motor  may  also  be 
used  to  operate  pumps 
and  electric  genera- 
tors for  charging  stor- 
age batteries.  Tbe 
device  is  easy  to  con- 
struct and  is  inex- 
pensive, the  material 
being  obtained  from 
any  hardwaMvllora* 
The  driving  connec- 
tions, such  as  the 
beveled  gears  and 
hangers  may  be  ob- 
tained from  old,  dis- 
carded machinery, 
ehine  will  furnish 
pioeo  of  IH-in. 

will  serve  for 
the  main  shaft,  the 
length  depending 
on  the  position  in 
which  the  motor 
is  set  in  the  roof; 
the  buckets,  how- 
r,  should  be  at 
4  ft.  above 
the  roof  to  obtain 
tbe  best  results. 
One  method  of 
transmitting  the 
power  from  the 
motor  i3  shown  in 
Fig.  I.  However, 
the  builder  may 
choose  any  meth- 
od that  will  bet- 
ter suit  his  pur- 
pose. The  object 
of  the  drawings  is 
to  show  the  con- 
itruction  of  the 
motor  and  in- 


The  manner  of  mounting  the  wings  of 
B  the  raof  of  tihe  dwp 


ma- 
A 


An  old  mowing 
the  bevel  gears. 


Detafl* 


of  the 
the 


stall  ation  of  the 
buckets  at  the  proper 
angles,  as  shown  in 
Fig.  2.  The  construc- 
tion of  the  cross-arms 
may  be  readily  un- 
derstood from  the  il- 
lustration. The  meth- 
od of  fastening  the 
buckets  to  the  arms 
is  shown  in  Fig.  3, 
using  plates.  Fig.  4, 
on  the  inside  of  the 
buckets.  The  pat- 
tern for  the  sheet- 
iron  to  form  the 
buckf'ts  is  shown  in 
FiK-  5.  Mark  out  the 
sheet  as  indicated  by 
dotted  lines  and  then 
cut  it  out,  which  will 
allow  for  a  yz-in.  lap. 
Next  shape  the  sheet  as  shown  in  Fig.  6,  and 
punch  the  hole  to  receive  ^-in.  bolts.  The 

blidwts  an  then 
bolted  to  the  cross- 
arms,  using  the 
plates.  Fig.  4,  on 
the  inside.  The 
cross  arms  and 
buckets  are  now 
complete. 

The  bearing  to 
receive  the  main 
shaft  is  made  of 
a  piece  of  pipe  3 
in.  in  diameter 
with  both  ends 
threaded  to  re- 
ceive ordinary  pipe 
caps.  Drill  holes 
If^  in.  in  the  cen- 
ter of  the  caps, 
to  receive  the 
shaft.  The  com- 
pleted bearing 
is  fastened  to  one 
of  the  rafters  as 
shown  in  Fig.  1. 
The  shaft  Is  run 


the  method 
the  bevel 


of 
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through  the  bearing,  collars  being  used  to 
hold  it  in  plaee.  The  crosB-arm  is  bolted 
at  the«id  of  tlio  shaft,  care  being  taken  to 
screw  the  nuts  up  tightly  so  that  the  arm 
will  not  slip  on  the  shaft.  The  bevel 
gears  and  puUey  may  be  fitted,  using  an 
ordinary  shaft  hanger  next  to  the  gear. 
The  other  bearing  may  be  made  by  using 
a  pipe  nipple  filled  with  babbitt  metal  and 
bored  to  fit  the  shaft.  It  is  then  fastened 
with  screws  to  a  rafter.  The  dimensions 
given  are  for  a  motor  of  small  power,  but 
they  may  be  increased  proportionately 
for  a  higher  powered  motor.  The  motor 
win  always  revolve  in  the  siime  direetion, 
no  matter  from  which  point  the  wind 
may  be. 


Maldng  an  Adding  and  Subtracting 
Machine  of  Cardboard 

IF  our  brains  performed  arithmetical 
labors  in  the  same  way  that  calculating 
machines  do  their  work  we  should  cer- 
tainly have  wheels  in  our  heads,  for  cir- 
cular motion  is  the  basis  of  every  practical 
calculating  device.  Since  our  system  of 
numbeBs  has  ten  for  a  basis  almost  all 
the  engaging  wheels  of  computing  ma- 
chines have  teeth  that  are  ten  or  a 
multiple  of  ten  in  number  for  convenience. 

The  first 
step  in  the 
construction 
of  the  adding 
machine  here- 
in described  is 
to  divide  the 
circumference 
of  a  circle  into 
ten  equal 
parts.  There 
are  scientific 
ways  of  doing 
it,  but  trial 
measurements 
with  a  pair  of 
dividers  on  the 
drcumferenee 
will  soon  pro- 
duce  a  close 
approxima- 
tion. To  con- 
struct the  machine  you  will  need  a  smooth 
board  5  in.  long,  4  in.  wide  and  }4  in- 
thick;  some  heavy  cardboard — the  stouter 
the  better — ^for  the  two  number  wheels; 


Numbered  cardboard  wheels 
for  the  adding  machine 


two  flat-headed  wire  brads  for  axlea, 
and  a  wire  nail  about  1 H  in*  in  length. 

To  make  the  lower  wheel  of  the  ma- 
chine draw  a  circle  on  the  cardboard  2  in. 
in  diameter,  then  draw  two  tangents 
that  meet  at  a  point  beyond  the  eircltt. 
Divide  the  circuAiference  into  ten  equal 
parts  and  number  in  black  ink  the  division 
points  as  shown.  Following  the  lines 
of  the  tangents  with  scissors  cut  out  the 
pear-shaped  figure,  and  with  a  sharp 
knife  make  a  small  triangular  opraiag 
in  the  V-shaped  projection. 

The  other  wheel  of  the  machine  is  alao 
2  in.  in  diameter  and  the  dreumferenea 
is  divided  into  ten  equal  parts.  Describe 
a  concentric  circle  about  ^4  in-  inside  of 
the  outer  circumference,  then  carefully 
cut  the  teeth  as  shown.  To  do  this  widi 
preddon  you  should  also  divide  the 
inner  circle  into  ten  equal  points  and 
make  marks  midway  between  the  di\ision 
marks  of  the  outer  eirele.  Using  these 
marks  for  guides  you  will  have  no  diffi^ 
culty  in  cutting  the  teeth  accurately. 
Number  the  second  wheel  in  ink  from 
0  to  9  inclusive — a  number  on  each  tooth. 

The  machine  is  now  ready  to  set  up. 
Fasten  the  cogwheel  first.  Place  it  on 
the  board  in  such  a  position  that  the 
teeth  do  not  overlap  the  upper  edge  and 
fasten  it  by  one  of  the  brads  driven 
through  the  center,  drawing  it  well  down 
against  the  pasteboard,  but  not  too  tigikt 
to  prevent  it  from  turning  easily. 

With  a  pin  for  a  temporary  axle,  de- 
termine the  proper  position  for  the  lower 
wheel.  It  should  be  such  that  when  the 
wheel  is  turned  the  projecting  point  shall 
engage  the  teeth  of  the  upper  wheel,  but 
will  pernut  them  to  pass  without  cramp- 
ing. When  the  position  is  correct,  drive 
a  brad  through  the  center  to  make  ail 
parts  secure. 

Mark  the  board  with  the  numbcn 
shown.  Use  a  soft  pencil  and  be  guided 
by  the  numbers  on  the  lower  wheel. 
Draw  a  pencil  guide  line  between  the 
two  wheels  so  that  it  win  appear  throuch 
the  triangular  opening.  In  addition  the 
small  arrows,  one  on  the  point  of  the 
lower  wheel  and  the  other  on  the  cog 
number  d  of  the  upper  whed  are  drawn. 
Make  deep  indentations  on  the  lower 
wheel  on  the  inside  of  each  of  the  num- 
bers with  a  rather  dull  knife.  These 
serve  as  a  holding  place  for  the  point 
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of  the  large  wire  nail  that  acts  as  a  sort 
of  a  movable  handle.  The  machine  is  set 
when  the  points  of  the  arrows  are  exactly 
opposite.  The  lower  wheel  alwasfs  turns 
from  left  to  right.  It  is  now  ready  for 
adding  a  column  of  figures.  Take  the 
ligures  8,  9,  6,  9,  8,  7,  7,  9,  3  and  2  and 
add  them.  Insert  the  point  of  the  wire 
Blfl  in  the  indentation  of  the  lower  wheel 
opposite  the  number  8  of  the  board. 
Pay  no  attention  to  the  numbers  on  the 
wfaMi  nntfl  3roa  finieh  adding.  Turn 
the  lower  figure  whed  with  the  nail 
until  the  point  is  opposite  the  guide 
Une.  Lift  the  nail  and  place  the  point 
in  the  indentation  at  number  9  of  the 
board  and  torn  the  wheel  until  the  nail 
is  opposite  the  guide  line.  Again  lift 
the  nail,  insert  the  point  opposite  the 
number  6  of  the  board  and  turn  the 
wheel  nntfl  the  nail  is  once  more  opposite 
the  guide  line.  Add  the  other  figure 
in  the  same  way.  The  sum  total  of  the 
cdumn  will  appear  at  the  opposite  ends 
of  the  guide  Itnin,  namdy,  C8. 

The  caiMdty  of  the  machine  is  100, 
but  by  keeping  tally  of  how  many  times  . 
the  cog  number  9  passes  the  guide  line, 
ym  can  nae  the  maehine  for  any  column 
of  figures.  This  machine  is  also  a  sub- 
tracting machine.  To  subtract  with  it. 
set  the  upper  wheel  so  that  the  first 
digit  of  the  minuend  appears  at  the  guide 
line^  and  then  set  the  lower  wheel  so 
that  the  second  digit  of  the  minuend 
also  appears  at  the  ^uide  line.  Now 
place  the  nail  opposite  the  subtrahend 
marked  on  the  board  and  move  the 
lower  wheel  clockwise — in  the  opposite 
direction  to  that  indicated  by  the  arrow 
— the  number  of  spaces  equal  to  the  sub> 
trabend.  As  in  addition,  the  result  ap- 
pears at  the  guide  lines.  When  there 
are  two  digits  in  the  subtrahend  place 
the  nail  in  the  hole  opposite  the  digit 
on  the  board  and,  as  in  the  first  ease, 
turn  the  wheel  a  number  of  spaees  equal 
to  the  subtrahend. 

The  subtracting  numbers  of  one  digit, 
tile  zero  mark  on  the  upper,  or  tens,  wheel 
unat  be  set  on  the  guide  line,  since  the  tens 
place  is  not  represented  in  the  minuend. 

This  machine  is  not  {iilt'ioult  to  make, 
aad  it  will  be  found  very  convenient  by 
iiqrone  who  does  much  figuring  but  not 
enooi^  to  warrant  the  purchjue  of  a 
maehine.— £.  P.  Thobnton. 


A  Simple  Sawdust  Deflector  lor  a 
Circular  Saw  Bench 

TO  do  away  with  the  confusing  spray 
of  dust  which  a  circular  saw  throws 
up,  particularly  when  cutting  heavy 
lumber,  a  wheelwright  made  the  ad- 
justable sawdust  deflector,  shown  in  the 


The  parts  for  making  an  overhanging 
sawdust  deflector  for  a  circular  saw  table 


illustration,  to  cover  his  circular  saw.  A 
length  of  narrow  tire  steel  was  bolted  to 

an  overhead  beam  and  bent  so  as  to  bring 
it  over  to  the  saw  as  shown.  This  sup- 
ports the  vertical  arm,  A,  of  the  deflecting 
device.  A  short  section  of  wood,  B,  was 
bolted  to  the  end  of  the  tire  steel,  and  to 
this  in  turn,  the  vertical  arm  was  secured 
by  a  bolt,  C,  which  permits  the  deflector 
to  be  swung  away  fh>m  either  dde  of  the 
saw  table.  • 

The  deflector  proper,  D,  consisted  of  a 
curved  piece  of  wood  2  l-j  or  3  in.  wide  and 
about  1  in.  thick,  mortised  to  a  12-in. 
vertical  section  of  the  same  width.  In 
order  to  eliminate  any  chance  of  accident 
due  to  cutting  through  of  the  deflector,  a 
wood  pin  instead  of  a  bolt  was  used  to  se- 
cure the  mortise  and  tenon  E,  Vertical 
slots  in  the  ends  of  the  arms  F  and  G  per- 
mitted the  travel  of  the  wing-nut  used 
for  raising  and  lowering  the  deflector. 
Hanging  a  light  on  the  deflector  arm  made 
it  possible  to  adjust  both  arm  and  light 
in  one  operation. — James  M.  Kane. 
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A  Balancing  Ladder  for  Use  in  the 
Home  Gymnasium 


Mounting  Photographs  So  That  They 
Will  Not  Curl 


THE  balancing  ladder  was 
for  indoor  use.    In  making  it  care 
should  be  taken  to  have  all  the  parts 
properly  finished  so  that  it  will  look  neat, 
as  well  as  give  good  service.    The  base 
consists  of  a  frame  made  of  2  in.  plank  and 
when  finished 
it  forms  a  rect- 
angle 30  by  48 
in.    The  joint 
used  at  the  cor- 
ners is  shown 
at  A.    The  up- 
right planks 
are  6  in.  wide 
and  are  fitted 
into  notches 
cut  on  the  in- 
ner  edges  of 
the  platform 
pieces.  The 
braces  for  the 
uprights  are 
fitted  to  their 
own  depth. 

The  ladder 
proper  is  made 
of  sound, 
straight- 
grained  hard- 
wood, with 
each  rung 
glued  and 
nailed  in  place. 
The   pivot  is 
made  of  a  bolt 
as  shown  at  B. 
When  it  is  de- 
sired to  main- 
tain the  ladder  in  a  horizontal  position, 
the  braces  C  and  D  are  let  into  the  notches 
in  the  blocks  as  shown  at  E.    The  lower 
ends  of  these  braces  are  bolted  to  the 
upright  post  and  may  be  quickly  taken 
down.    When  the  device  is  completed, 
smooth  all  parts  with  sandpaper  and  ap- 
ply two  coats  of  spar  varnish.  For 
permanent  locations,  it  may  be  bolted 
to  the  floor,  but  it  is  preferably  left 
portable.    The  construction  permits  this 
and  only  ordinary  care  is  necessary  to 
prevent  accidents.    For  healthy,  growing 
boys  this  apparatus  will  provide  endless 
fun  and  exercise. — A.  Aldon. 


designed  'T^HERE  are  very  few  amateur  photo^- 
JL  raphers  who  have  not  encountered 
the  unpleasantness  of  pasting  photographs 
on  mounts  and  have  them  curl  up,  mount 
and  all.  The  dry  mounting  method  over- 
comes this  difficulty,  but  one  must  have 

a  hot  iron. 
However,  the 
difficulty  may 
be  overcome 
by  the  u»e  of 
rubber  cement 
such  as  is  used 
for  patching 
the  inner  tubes 
of  bicycle  and 
automobile 
tires. 

The  cement 
is  applied  in  a 
thin,  even  coat 
on  the  back  of 
the  print  and 
the  face  of  the 
mount.  It  b 
allowed  to  dry. 
or  become 
"tacky"  be- 
fore placing  the 
print  on  the 
mount.  When 
the  print  is  laid 
in  place  it  is 
rolled  down 
just  as  in  ordi- 
nary mount- 
ing. 

As  the  ce- 
m  e  n  t  will 
slightly  discolor  the  mount,  if  it  is  white, 
it  is  best  to  cover  the  entire  surface,  then 
when  the  print  is  in  place  the  uncovered 
border  may  be  easily  cleaned  of  the 
cement  by  rubbing  with  the  finger  end. 
Roll  it  into  a  ball  and  use  the  ball  to 
clean  the  edge  near  the  print.  If  any  of 
the  cement  gets  on  the  face  of  the  print 
it  can  be  rubbed  off  in  the  same  manner. 

If  the  print  does  not  stick  properly  it  is 
because  the  cement  was  not  left  long 
enough  before  the  print  was  applied  to  the 
mount.  Dry  the  print  well  after  mount* 
ing,  so  that  the  surface  of  the  mount  will 
not  peel  off  in  removing  the  cement. 


A  portable  balancing  ladder  and  details  of  its  prin- 
cii»l  parts.    The  ladder  is  tilting  or  made  solid 


Tricks  of  the  Trade 


A  anqde  means  of  driving  taps  by  power 
and  a  small  vise  for  the  work  bench 


HooMfiiade  Power  Tapping  Machine 
for  Rapid  Work 

it  was  necessary  to  tap  several 
thousand  3^-in.  holes  in  many 
east  inn  lltthiflB  soma  means  of  driving 
the  tap  had  to  be  provided.  There  was 
BO  tapping  machine  in  the  small  shop,  but 

WCXX)  PULLCYS- 
L005E  ON  TUBE- 


OMOOD  C>ASE 
OppoMte  revotving  pulleyt  drive  the  tap  in 

^  loroman  was  equal  to  the  occasion 

and  quickly  made  the  tap  driver  shown 
in  the  illustration.  The  shaft  was  made 
irom  a  piece  of  steel  tube  about  6  in.  long 
and  3i  in*  outside  diameter.  Two  wood 
puUeya  were  fitted  to  this  shaft,  one  on 
each  side  of  the  bearing  or  support.  One 
of  the  pulleys  was  turned  to  3  in.  in 
diameter  and  the  other  to  a  2-in.  diameter. 
A  countersunk  washer  was  fitted  into  the 
two  outside  faces  of  these  two  wheels  and 
the  edges  of  the  pipe  were  beaded  out  to 
prevent  them  from  slipping  off. 

Before  attaddns  the  poU^,  a  piece  of 
cold  rolled  shafting  ^  in.  in  diameter  was 
centrally  babbited  into  the  tube.  This 
shaft  was  then  provided  with  a  central 
hole  at  one  end  to  aeeommodate  a  tap, 
iriddi  was  secured  with  a  grub  screw  set 
into  a  slight  depression  ground  into  the 
tap  shank.  The  shaft  is  provided  with  a 
carrier  or  dog  at  each  end  as  shown. 
These  dogs  engage  with  the  pins  fitted 
into  the  out.side  surfaces  of  the  pulleys. 

The  shaft  is  arranged  to  slide  axially 
inside  the  tube,  the  amount  of  the  sliding 
moCioii  being  so  proportioned  that  when 
one  let  of  pins  engages  one  of  the  dogs. 


the  other  set  of  pins  is  disengaged. 
The  smaller  pulley  was  used  to  drive 

forward  and  the  larger  one  for  backing 

up.  It  will  be  seen  that  on  pressing  the 
work  on  the  tap,  the  shaft  is  pushed  back 
and  so  engages  the  pins  at  the  front  of  the 
machine  on  the  small  pulley.  Pulling 
outward  on  the  work  draws  the  shaft  out 
and  thus  disengages  itself  from  the  pins 
on  the  small  wheel  and  immediately  en- 
gages with  those  on  the  large  wheel, 
which  revolves  in  the  opposite  direetion» 
backing  the  tap  out  of  the  piece. 

The  tube  was  held  stationary  in  a 
wooden  block  fastened  to  tbo  boneh. 
One  of  the  belts  was  crossed.  The  sur- 
faces of  the  pins  where  they  engage  were 
filed  flat  to  make  them  act  promptly. — 
John  L.  Allen. 


A  Homemade  Bench  Viae  for 
Small  Work 

THE  illustration  shows  a  cheap  and 
quickly-made  small  vise  for  the 

model  maker.  It  is  suitable  for  any 
medium  and  light  work.  The  vise  is  made 
from  two  pieoea  of  band  iron  l}4  in.  wide 
and  ^  in.  thick,  with  the  jaw  A  bent  as 


^p-Him.  1 0  ec  uscD  ^  LCvce 


(I  MOLE' 


-5' 


[CAP  3CISCW 

Pin 

>v  % 


WOOD  woeK  BCNCri 


Two  pieces  of  metal  and  a  cap  ecrew  with 
guide  pin  makea  •  model  makec'e  vin 

shown  and  the  jaw  B  cut  straight,  with 
two  holes  drilled  in  it.  The  top  hole  is 
18/16  in.  in  diameter  and  the  one  matching 
it  in  the  top  of  the  jaw  A  is  ^  in.  in 
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diameter.  The  cap  screw  C  is  fastened 
with  two  rivets,  one  at  the  top  and  one 
at  the  bottom,  to  tlie  Jaw  A,  The  rivets 
D  are  countersunk  on  the  inside  of  Hie 
jaw.  The  brass  washer  on  the  outside  of 
the  jaw  B  is  made  of  an  old  piece  of  ^in. 
brasB,  and  allows  the  nut  E  to  draw  up 
tigiit  and  hM  it  in  position.  It  Is  not 
necessarily  round. 

Drill  ^-in.  boles  in  the  faces  of  the  nut 
B  and  cut  off  the  end  of  a  nail  to  fit  the 
holes.  This  is  used  as  a  lever  for  tighten- 
ing the  nut.  The  nut  may  be  drawn  up 
very  tight,  when  necessary,  with  a  wrench. 
The  3/16-in.  cap  screw  F  is  held  in  the 
jaw  A  with  a  ^^in.  taper  pin,  as  shown 
at  G,  and  this  bolt  acts  as  a  slide  guide 
for  the  jaw  B,  which  holds  it  in  a  vertical 
position.  The  lower  hole  in  the  jaw  B 
Is  7/16  in.  in  diameter— large  enough  to 
slide  over  the  threads  on  the  bolt  F. — 

P.  P.  AVBRY. 

An  Easily  Operated  Clamp  for  Con- 
crete Forms 


MANY  uses  may  be  found  for  the 
damp  shown  In  the  illustration. 
There  are  no  screw  threads  to  bother  with 


An  enily  ooaBtrocted  damp  for  holding 

and  there  is  but  one  moving  element- 
A  contractor  can  have  a  number  of  these 
made  by  the  local  blacksmith  or  machine 
shop  and  use  them  in  construction  work 
of  any  character. 

A  cold  rolled  bar,  1  in.  by  ^  s  in.  in 
diameter  and  about  3  ft.  long  should  be 
heated  and  forged  at  one  end  into  the 
shape  shown  on  ^.  A  short  bar,  1  in. 
square  and  10  in.  long,  should  be  fash- 
ioned similar  to  B,    The  hole  in  the  latter 


should  be  just  large  enouj,'h  to  allow  A  to 
slip  through  with  a  close  fit.  It  is  the 
lever  aetion  which,  presring  tlie  diagonidly 
opposite  edges  of  the  hole  against  the  bar 
A,  causes  the  bar  B  to  wedge  and  hold. 
The  greater  the  pressure  tending  to  force 
the  clamp  jaws  apart,  the  greater  the 
holding  resistance. 

In  building  a  large  concrete  structure, 
a  contracting  company  used  hundreds  of 
these  clamps  for  holding  temporarily  in 
position  the  wooden  forms  for  beams, 
window  sills,  and  stairways.  A  great 
saving  in  time  as  well  as  money  was  made, 
as  they  did  away  with  the  old  method  of 
nailing  wooden  cross-pieces  to  the  forms. 
They  are  easily  portable  and  may  be 
moved  from  one  job  to  another  as  soon 
as  the  concrete  sets.— K.  M.  Coggeshall. 


A  Receptacle  for  Holding  Graphite 
in  a  dean  Way 

EVERYBODY  knows  how  hard  it  is 
to  pour  graphite  from  any  ordinary 

container  without  having  it  spill  or  come 
out  too  fast  and  make  everything  black. 
If  the  graphite  is  put  in  a  discarded  tooth- 
powdw  can  (the  kind  with  the  r^iulatlng 
slot  in  the  top)  not  only  can  its  flow  be 
regulated  but  it  is  kept  clean  and  dry. 

A  Simple  Homemade  Sun  Drier  for 
Fruits  and  Vegetables 

SUN  drying  is  undoubtedly  the  sim- 
plest and  most  Inexpendve  metiiod 

of  preparing  fruits  and  vegetables  for 
winter  storing.  A  simple  drier  that  can 
be  made  at  small  cost  consists  of  a  shallow 
box  with  a  sash  or  piece  of  glass  fitted 
over  the  top.  Bore  ImIss  in  the  rides  and 
near  the  top  and  bottom,  for  ventilation; 
but  cover  them  carefully  with  netting  to 
keep  out  flies  and  mosquitoes. 

Set  the  box  at  an  angle  so  that  the  son's 
rays  fall  directly  on  the  glass.  Apples, 
peaches,  apricots,  cherries,  raspberries, 
and  almost  all  fruits  can  be  dried  in  this 
way  satisfactorily.  First  wash  the  fruit 
carefully,  discarding  any  that  show  signs 
of  being  over-ripe  or  decaying.  Slice  thin, 
and  lay  out  in  the  box  without  overlap- 
ping the  slices.  Turn  the  slices  occasion- 
ally and  take  them  out  as  they  dry.  The 
only  thing  to  guard  against  in  this  type  cf 
drier  is  dust  and  insects. 
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A  Clip  for  Removing  Insulation 
from  Wires  Quickly 

IN  the  accompanying  sketch  is  shown 
a  handy  device  for  making  the  opera- 
tion of  removing  the  cotton  or  other 
insulation  from  electrical  conductors  easy 

and  efficient.  The 
clip  is  very  simple 
to  make  as  it  mere- 
ly consists  of  a 
piece  of  steel  1/16 
in.  thick  and  ^ 
in.  wide,  bent  into 
the  required  shap>e, 
as  shown,  then  ground  and  tempered  at 
the  cutting  edge.  Triangular  notches  are 
ground  or  filed  in  the  cutting  edge  before 
tempering,  make  the  operation  of  pulling 
the  insulating  material  from  the  wire 
easier.  As  a  protection  to  the  hand,  it  is 
advisable  to  cement  or  rivet  a  piece  of 
leather  to  the  strip. — Peteir  J.  M. 
Clute. 


The  sharp  edge  re- 
in o  v  e  s  insulation 
quickly  and  evenly 


A  Depth  Indicator  for  a  House 
Water  Tank 

THIS  depth  indicator  was  built  to 
automatically  gage  the  depth  of 
water  in  a  small  house  tank  and  was  built 
entirely  of  odds  and  ends  of  the  kind  found 
about  any  work  bench  or  household. 

A  drum  was  made  of  a  cylindrical  piece 
of  wood  2  in.  in  diameter  furnished  with 
two  rims  of  cigar-box  wood  2}^  in.  in 
diameter.  The  top  rim  was  then  cut 
down  to  the  diameter  of  2  in.  except  at 
one  point  where  a  tooth  was  left  project- 
ing out  ^  in.  and  about  the  same  width, 
as  shown  at  A . 

A  second  disk  2H  in*  in  diameter  was 
then  cut  from  cigar-box  wood  and  its  cir- 
cumference serrated  with  13  teeth  similar 
in  size  to  that  on  A,  and  the  space  between 


them  sufficiently  ^ide  to  fit  well  over  it. 

The  drum  was  then  drilled  through  the 
center  and  mounted  as  shown  on  a  solid 
base  so  to  revolve  easily  about  the  screw 
in  the  center.  The  toothed  disk  was  then 
glued  to  a  length  of  a  large  spool  to  bring 
it  in  line  with  the  tooth  on  A  and 
mounted  on  a  pivot  so  the  teeth  would 
engage  readily  without  binding.  The 
tooth  disk  was  pivoted  in  the  center  of 
the  base. 

A  card-board  disk  was  then  glued  orer 
the  toothed  disk,  their  centers  being 
placed  concentrically.  This  card-board 
disk  was  then  pointed  off  with  13  equi- 
distant marks,  each  mark  lying  directly 
over  a  tooth  of  the  gear  underneath. 
They  were  then  numbered  from  0  to  12, 


(loot 


Drum  and  float  with  an  indicating  wheel  to 
thow  the  water  level  within  a  amali  tank 


the  tank  being  12  ft.  in  depth.  A  metal 
pointer  was  fastened  to  the  top  of  the 
base  so  it  pointed  down  and  over  the  card- 
board dial  as  far  as  the  numbers. 
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Next  a  flat  board  was  placed  in  the 
tank  as  a  float  and  a  stout  line  led  from  it 
over  little  pulleys  down  to  the  drum  on 
the  indicator  where  it  was  wound  around 
several  turns.  A  heavy  weight  was 
fastened  to  the  lower  end  of  the  line. 
The  length  of  line  on  the  drum  was  a 
little  more  than  the  total  depth  of  the 
tank.  With  the  float  on  the  bottom  of 
the  tank  the  dial  was  set  so  the  pointer 
rested  over  O.  Then,  by  means  of  the 
pulley  system,  every  foot  rise  in  the  level 
of  water  revolved  the  drum  once,  which 
moved  the  engaged  gear  one  tooth,  repre- 
senting one  foot  of  water.  When  the 
level  of  the  water  lowered  through  use  the 
action  was  reversed. 

A  Combined  Microphone  and  One- 
Way  Telephone 

A SIMPLE,  but  fairly  powerful  micro- 
phone may  be  constructed  by  the 
amateur  very  inexpensively.  It  may 
also  be  used  as  a  one-way  telephone  for 
experimental  purposes. 


The  two  carbons  as  they  arc  mounted  on 
the  haae  to  make  the  sensitive  microphone 


The  base  is  constructed  from  white 
pine,  and  is  3  by  4  by  ^  in.  The 
edges  are  beveled,  and  a  groove  is  cut  on 
the  top  to  receive  the  sounding  board. 
This  board  is  made  from  the  same  ma- 
terial, and  is  2  >^  by  4  H  by  ^  in.  The 
illustration  makes  clear  that  it  must  be 
perpendicular  to  the  base  of  the  instru- 
ment. It  should  be  carefully  glued  in 
place  and  permitted  to  dry  thoroughly. 
Then  the  whole  thing  should  be  shellacked, 
or  coated  evenly  with  a  thin  coat  of 
varnish. 


It  is  necessary  to  procure  an  old  worn- 
out  dry  cell  for  the  construction  of  this 
piece  of  apparatus.    The  carbons  are 
taken  out  and  shaped  as  indicated  by  A 
and  B  of  the  accompanying  sketch,  and 
small  holes  drilled  in  them,  as  shown, 
to  accommodate  the  two  screws  and 
the  binding-post.    The  two  tetrahedral- 
shaped  carbons  are  placed  directly  op- 
posite each  other  and  their  respective 
bases  should  be  exactly  parallel  to  each 
other.    The  carbon  that  is  opposite  to 
the  one  attached  to  the  sounding  board  is 
held  in  place  by  means  of  a  copper  or 
brass  strip  which  is  so  constructed  that 
it  enables  the  builder  of  this  instrument 
to  make  it  of  any  width  he  chooses  as  long 
as  it  is  able  to  stand  rigidly  without  any 
support,  and  is  flexible  enough  to  bend 
to  and  fro  slightly  in  order  to  make  ad- 
justments when  necessary.    It  is  sug- 
gested that  use  be  made  of  a  bufflng  ma- 
chine or  similar  apparatus  in  conjunction 
with  an  emery  wheel,  when  possible,  in 
order  to  cut  the  carbons  to  shape.  How- 
ever, if  this  is  not  possible,  a  sharp  file  can 
be  utilized.    The  carbons  should  be  ad- 
justed so  that  the  two  points  touch  lightly. 
The  instrument  is  then  connected  up  with 
two  dry  cells  and  a  75  ohm  receiver.  The 
cord  may  be  made  70  feet  long  for  ex- 
perimental purposes.    If  the  specifica- 
tions are  carried  out  as  herein  indicated, 
it  is  possible  to  hear  a  person  whistle  or 
sing  even  though  the  receiver  is  50  feet 
from   the  sounding   board.    A  person 
walking  in  the  room  where  the  board  is 
placed,  can  be  distinctly  heard. 

Restoring  Bichromate  of  Potash  Used 
in  Battery  Solutions 

BICHROMATE  of  potash  used  in  elec- 
tric batteries  can  be  restored  so  that 
it  can  be  used  over  again.    The  bichro- 
mate of  potash  battery  in  whatever  form, 
is  one  of  the  most  powerful  and  handy 
electric  batteries  to  use  where  high-volt- 
age and  large  current  are  required  for  a 
short  time,  for  general  experimental  work. 
By  treating  the  used  up  residue  of  bi- 
chromate of  potash  or  bichromate  of  soda 
solutions  which  are  thrown  away  as  use- 
less,   they  can  be  made  to  give  electric 
currents  over  and  over  again.    In  order 
to  give  them  a  new  lease  of  life  the 
method  is  as  follows: 
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In  generating  an  electric  current  the 
bichfommfee  of  potarii  b  eonvated  into 

chrome  alum,  and  all  that  is  necessary  to 
do  is  to  convert  it  back  again  into  bichro- 
mate of  potash  by  fusing  it  with  an  ox- 
idinr.  Heat  in  a  cradUe,  to  incipient 
redneflBr  *  mixture  of  chrome  alum  (or 
chromium  sulphate,  if  bichromate  of  soda 
was  originally  used),  and  nitre,  using 
about  equal  parts  of  each  and  stir  untU 
the  elements  are  fused.  Test  a  portion  of 
the  fused  mass  by  dissolving  a  small 
amount  of  it  in  water.  If  a  pure  yellow 
or  an  orange  colored  solution  is  obtained; 
the  crucible  may  be  withdrawn.  If  tlio 
flolution  is  still  slightly  green,  add  more 
nitre.  When  the  color  is  ri^ht,  pour  the 
material  on  to  a  stone  or  iron  plate. 

To  malw  a  battery  solution,  take  a 
sufficient  amount  of  the  restored  bichro- 
mate crystals  and  dissolve  in  water  until 
the  solution  attains  the  strength  that  you 
nsoally  malGe  it.  Then  add  the  add  and 
your  battery  is  ready  for  budnees  again. 
Another  mixture  which  Ls  more  quickly 
made,  but  leas  efficient,  and  one  which  I 
do  not  recommend,  as  it  gives  ofiF  a  de- 
ddedly  disagreeable  odor,  is  to  add 
chloride  of  lime  to  the  used  up  solution. 
This  must  be  done  out  of  doors.  The 
solution  turns  a  greenish  yellow,  and  a 
heavy  depodt  of  sulphate  of  lime  settles. 
Decant,  and  add  fresh  acid  and  you  have 
a  solution  which  will  do  for  batteries 
which  are  kept  in  some  bam  or  chemical 
laboratory,  as  the  batteries  will  smell 
■iiundy  of  ddovine* 


A  Delicate  Sound  Amplifier  for 
Telephone  Receivers 

TWO  Danish  inventors  have  patented 
in  this  country  an  interesting  sound 
amplifier  for  tdephone  receivers.  Though 
Boimd  amplifiers  are  not  new,  the  sim- 
plicity of  this  particular  instrument  ha.s 
much  to  recommend  it.  Youthful  in- 
vestigators along  electrical  lines  may 
want  to  make  one  like  it  with  a  view  to 
learning  something  about  the  attractive 
field  of  sound  and  sound  amplification. 

The  framework  of  the  apparatus  looks 
nmeh  Bke  a  smaH  table  book-raek.  To 
the  left  standard  a  small  board  4  or  5  in. 
square  is  nailed,  and  through  a  hole  in 
the  center  of  this  the  telephone  receiver 
hangs,  small  end  downward.    It  may 


even  project  through  the  base  board  of 
the  "book-rtfek,"  but  this  does  not  natter, 
provided  it  elrars  the  table  beneath.  A 
spring  pushes  up  on  the  right-hand  side 
of  the  receiver  supporting-board,  and 
through  it  a  small  set  serew  passes,  so 
that  the  reedver's  hdght  ean  be  slightly 
altered  when  necessary. 
Near  the  top  of  the  "book-rack's"  left 


The  tekphoBB  nctSmt  amounted  ia  a 
firsBM  witfi  a  hocn  toflsslBe  ths  fp* jp*^*^fT 


standard  appears  a  hinged  support  for  a 
sound  box — ^this  latter  mueh  resembling 

an  ordinary  metal  pill  box  or  other  similar 
container.  The  horn  is  attached  to  the 
top  of  the  soundbox,  and  across  its  bottom 
a  membrane  is  stretehed.  A  idnd  of  a 
trunnion  is  attadied  to  this  mmnbrane, 
terminating  in  the  head  of  a  pin  or  other 
small  ball,  which  is  intended  to  press 
against  the  diaphragm  of  the  telephone 
leedver  bdow.  The  several  adjusting 
screws  shown  serve  the  purpose  of  adjust- 
ing the  pressure  of  horn  and  sound  box 
on  the  recdver  diaphragm  to  give  the 
best  results. 

Connectod  up  with  a  telephone  trans- 
mitter in  the  usual  way  or  with  a  micro- 
phone, thid  type  of  apparatus  will  give 
unusual  results.  A  microphone  may  be 
made  by  standing  a  cigar  box  upon  end, 
and  gluin?:  a  piece  of  carbon  to  the  center 
of  its  bottom.  Pressing  on  this,  is  an- 
other small  piece  of  carbon,  hdd  up  by  a 
short  length  of  eoO  spring  made  out  of 
copper  or  other  wire.  The  bottom  of  the 
cigar  box  acts  ari  a  soundinj»  hoard,  and  if 
you  talk  against  it,  the  carbons  are  vi« 
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brated  sufficiently  to  act  as  a  transmitter 
when  connected  in  on  the  circuit  as  shown. 
Microphones  may  be  made  very  sensitive, 
and,  when  combined  with  the  sound- 
amplifying  contrivance  here  described, 
should  make  exceedingly  faint  sounds 
audible. 

The  induction  coil  shown  in  the  micro- 
phone circuit  is  not  strictly  necessary,  but 


Two  pieces  of  cortxjn  in 
Boner  y'-  W"'"^* 
A  microphone  made  of  a  cigar  box  and 
its  wiring  diagram  to  the  induction  coil 

it  will  improve  the  operation  of  circuits. 
The  primary  (big-wire)  side  goes  in  the 
battery  circuit,  and  the  secondary  (fine 
wire)  side  in  that  of  the  receiver.  An  in- 
duction coil  of  suitable  size  may  be  pur- 
chased from  any  telephone  company. 


Switchboard  Constructed  for  Use 
in  the  Laboratory 

THE  illustration  shows  a  simple  com- 
bination of  switches  that  can  be 
used  to  flow  a  current  of  electricity  in 
different  strengths  for  making  tests  in  a 
laboratory.  The  switches  can  be  con- 
nected with  the  ordinary  commercial  line 
carrying  110  volts.    Referring  to  the 


A  comlnnation  of  switches  on  a  base  for 
directing  electric  current  for  a  laboratory 

illustration,  when  1,  4  and  5  switches  are 
in  contact,  a  straight  current  flows  at  the 


terminals.  Switches  1  and  4  cuts  in  a 
series  through  the  coil,  and  3,  4  and  5  a 
series  through  the  light.  The  switch  2 
cuts  the  light  into  the  circuit  and  5  cuts 
the  coil  into  the  circuit. 

A  common  arc  light  coil  is  connected 
to  the  terminals  at  the  point  marked  coil 
and  a  110-volt  lamp  at  the  place  marked 
light.— T.  I.  Dekle. 


Alternating  Current  Charging  With- 
out Rectifier 

IT  is  not  absolutely  necessary  to  have  a 
rectifier  with  an  alternating  current  for 
charging  storage  cells.  Imagine  that  we 
have  a  6-volt  storage  battery  in  need  of 
charging  and  that  the  house  mains  pro- 
vide current  at  110  volts  A.  C.  We  hook 
in  a  bell  transformer  stepping  down  the 
voltage  to  nine  volts  as  shown  by  the 
sketch,  and  then  connect  six  ordinary  dry- 
cells — new  ones — in  the  secondary  cir- 
cuit, the  dry  cells  being  in  series  with  the 
storage  battery  to  be  charged.    It  is  es- 


E 
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e  5torog<  botkrn 
Hookup  for  dry  cells  with  transformer  to  rec- 
tify alternating  current  for  battery  charging 

sential  to  connect  the  carbon  pole  of  the 
dry  cell  battery  to  the  positive  pole  of  the 
storage  battery. 

Now  to  show  that  the  battery  is 
actually  being  charged:  Let  us  consider 
conditions  when  the  direction  of  flow  of 
the  A.  C.  is  the  same  as  the  direction  of 
flow  of  the  dry  cells — for  convenience  we 
will  call  this  direction  positive.  Our 
transformer  gives  us  9  volts  in  a  positive 
direction;  the  dry  cells  another  9  positive, 
while  the  storage  battery  gives  us  nega- 
tive 6.  The  algebraic  sum  or  resultant 
voltage  is  plus  12. 

Consider  now  the  other  or  negative 
alternation.  Our  dry  cells  give  us  plus 
9;  our  transformer  minus  9  and  our  stor- 
age battery  minus  6.  Resultant,  minu? 
6.  In  other  words,  on  the  positive  or 
charging  alternation,  we  have  12  volts 
acting  to  force  current  through  the  bat- 
tery, while  on  the  negative  alternation  we 
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have  only  6  causing  a  discharge.  The  net 
result  is  a  pulsating  charging  voltage  of  6. 

The  more  skeptical  of  us  might  think 
that  all  of  the  current  effective  in  charging 
comes  from  the  dry  cells  and  that  the  al- 
ternating current  is  not  effective.  But 
if  we  connect  the  dry  cells  to  the  storage 
battery,  we  have  9  volts  charging  against 
6  tending  to  discharge,  giving  us  an  effec- 
tive charging  potential  of  3  volts  or  only 
half  the  value  obtained  with  the  alter- 
nating current  arrangement. 

With  the  connections  shown,  the  charg- 
ing rate  would  be  very  low  because  of  the 
high  internal  resistance  of  the  batteries. 
Connecting  several  rows  of  dry  cells  in 
series  parallel  to  provide  the  9  volts  would 
considerably  hasten  the  charging.  This 
method  is  recommended  as  a  good  one  for 
use  in  connection  with  storage  cells  which 
have  been  sulphated,  Bennett  or  Daniell 
cells  taking  the  place  of  the  dry  batteries. 
The  frequent  alternations  coupled  with 
the  low  charging  rate  make  for  rapid  cor- 
rection of  the  sulphation. — E.  F.  Hal- 
lock. 


Some  Methods  of  Construction  for 
Telephone  Wires 

AT  the  right  side  of  the  illustration  Fig. 
1  is  shown  a  way  of  running  a  rural  line 
along  the  top  of  a  fence,  the  line  wires 


being  carried  on  insulators  secured  to  the 
top  of  the  fence  posts.  In  the  main  part 
of  Fig.  1  is  shown  how  the  ^dres  are  carried 
past  a  gate,  and  in  Fig.  3  is  shown  how 
the  wires  are  run  through  water-supply 
tunnels  and  large  sewers;  while  Fig.  2 
shows  how  large  trees  are  sometimes  used 
to  support  the  wires  and  eliminate  the 
cost  of  pole  line  construction. 

When  necessary  to  carry  wires  as  shown 
in  Figure  3,  a  regular  lead-covered  cable 
or  an  armored  submarine  cable  is  secured 
to  the  top  of  the  tunnel  or  sewer  by  means 
of  galvanized  iron  clips  and  brass  screws 
which  are  driven  into  expansion  shields. 
This  method  is  generally  used  to  supply 
service  to  a  pump  station  or  water  intake 
which  is  situated  out  in  the  water  some 
distance  from  the  shore.  When  the  water 
is  quiet,  as  it  is  in  a  lake,  the  service  is 
generally  supplied  by  means  of  a  regular 
submarine  cable  laid  on  the  bottom  of  the 
lake;  but  when  the  cable  must  cross  a 
swift-running  river,  it  is  advisable  to  put 
in  the  tunnel  to  prevent  its  being  broken 
by  the  weight  of  water  which  would  be 
constantly  pressing  against  it. 

In  Fig.  1  the  ends  of  the  pipe  coming  up 
from  under  the  driveway  are  bent  down- 
ward at  the  ends  to  prevent  water  from 
entering  the  pipe  during  rainstorms  or 
from  the  dew  and  rotting  the  insulation 
from  the  wires.— George  M.  Petersen. 
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Fig.  3. 
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Thrcc  methods  of  line  construction 
to  reduce  the  first  cost,  using  a  fence, 
tree  or  tunnel  casing  for  supports 
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An  ElectricaQsr  Heated  Inhaler  for 
Respiratory  Troubles 

SEVi^^KAL  home  remedies  for  respira- 
tory troubles  are  inhaled  in  the  form 
of  steam.  The  medicine  is  placed  in 
boiling  water,  and  the  fumes  are  breathed 
through  an  inverted  funnel.  A  much 
more  satisfactory  way  of  doing  this,  par- 
ticularly at  night, 
ifl  to  heat  the  fluid 
by  electricity  in 
the  manner  fUxoh 
trated. 

The  body  of  the 
apparatus  consists 
of  a  cheap  jam  jar 
with  a  tin  cover 
that  fits  on  tight- 
ly. Two  holes 
about  the  size  of  a 
lead-pencil  are 
drilled,  one  in  the 
center  and  one  at 
the  fade,  of  the 
eover.  A  metal 
tube  about  4  in. 
long  is  soldered 
over  the  central 
hole,  and  another 
piece  of  tubing 
about  2  in.  long  is 
slipped  through  the  hole,  near  the  side, 
and  soldered  in  plaee  with  half  its  length 
extending  upwards.  Bush  this  tubing  at 
the  top  and  bottom  with  fiber  or  hard 
rubber,  and  have  an  ^in.  hole  drilled 
through  each  bushing.  A  tUrd  pieee  off 
tubing  1  in.  Vmg  is  soidered  on  the  under- 
side of  the  cover  diametrieally  opposite 
the  2-in.  tube. 

Remove  the  central  carbons  from  two 
discarded  flash-light  batteries  and  thor- 
oughly clean  them.  Remove  the  brass 
cap  from  one  carbon  and  fit  it  tightly  into 
the  end  of  the  shortest  tube.  Solder  a  rod 
or  a  large  wire  nail  to  the  top  off  the  brass 
cap  on  the  other  carbon.  Slip  this  rod 
through  the  holes  in  the  bushings,  and 
cut  it  off  after  allowing  ^  in.  to  project 
when  the  rod  is  raised  as  Ugh  as  the  ear> 
bon  will  permit.  Finally  solder  a  binding 
post  or  some  sort  of  connector  to  the 
upper  end  of  the  rod.  The  lower  ends  of 
the  carbons  will  now  have  to  be  trimmed 
off,  so  that  when  the  cover  is  in  place  the 
stationary  carbon  will  come  within  H 


Jam  jar  fitted  with 


of  the  bottom  off  the  jar  and  the  momMm 

carbon  will  be  at  a  similar  distance  when 
it  is  at  its  lowest  position.  After  soldering 
a  second  binding  post  to  the  top  of  the 
tin  cover,  the  inhaler  is  complete. 

To  test  it,  put  in  about  H  in.  of  water, 
and  connect  it  directly,  without  resist- 
ance, to  the  110  volt  current.  Unless  the 
water  is  unusually  free  from  mineral 
salts,  it  should  boil  in  one  or  two  minute«. 
If  it  does  not  do  this,  add  the  slightest 
pinch  of  table  salt.  A  steady  stream  of 
steam  should  .now  tenie  from  tiie  oeutial 
tube,  after  which  the  adjustable  carbon 
may  be  raised  almost  out  of  the  liquid. 
Even  though  the  temperature  of  the  water 
rises  gradually,  there  is  no  danger  off 
breaking  the  glass.  When  eversrthing  is 
operating  smoothly,  drop  the  medicine 
down  through  the  central  tube  with  a 
medicine  dropper. 

It  can  readily  be  seen  that  with  tliis 
apparatus  the  volume  of  the  steam  and 
the  strength  of  the  solution  are  always 
conveniently  within  control. 


Ignition  Hookup  for  Use  on  Auto- 
mobile drcuits 


ELECTRICAL  ignition  . 
generally  operated  on  low  voltages 
from  primary  batteries,  storage  cells,  or 
small  low  pressure  generators.  The  seriea- 


A  hookup  to  prevent  a  loow  connection 
f fon  iwidfilm  the  I  ' 


multiple  connection  shown  in  Fig.  1  ie 

generally  used. 

I  f  additional  cross-connections  are  made, 
as  illustrated  in  Fig.  2,  it  will  be  found 
that  a  loose  eonneetioii  la  one  series  off 
cells  will  not  render  the  entire 
useless.— Peter  J.  M.  Clute. 
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Electrical  Devices  and  How  They  Work 


V. — ^Principles  of  the  induction  ooU  and  transformer 
By  Peter  J.  M.  C  lute,  B.  E. 


r'  a  eoil  of  insulated  wir«  is  wound 
around  an  iron  core,  as  shown  in 
Fig.  1,  and  connected  to  a  battery 
drcttit,  and  if  another  coil  is  wrapped 
about  the  same  core  and  its  tominals 
connected  to  any  current  detector,  as 
shown  in  the  illustration,  it  will  be  found 
that  when  the  key  is  closed,  the  deflection 


Dhistrating  the  worldng  of  an  induction 
ooil  Mid  altjcixuitiiia  current  transfonncr 

sf  tibe  detector  needle  indicates  a  tempo- 
rary current  induced  in  one  direction 
thraugh  the  left  coil.  However,  when  the 
Yxif  fa  released,  an  equal  but  opposite 
deflection  will  be  an  indication  of  an  equal 
induced  current  in  the  opposite  direction. 

This  simple  experiment  illustrates  the 
fundamental  principle  of  the  induction 
eon  and  the  alternatlng-<ninrent  trans- 
former.  The  rij^ht  coil  which  is  connected 
to  the  source  of  current,  is  called  the 
primary  coil,  and  the  left  coil,  in  which 
csnent  fa  indueed,  fa  the  secondary  coil. 
This  con  causes  lines  of  force  to  exist 
inside  of  the  primary  coil — in  other 
words,  magnetizes  the  space  inside  of  left 
eoO,  wUeh  fa  the  core  ahout  which  both 
eoib  are  wound — and  thereby  causes  an 
induced  current  to  flow  in  left  coil.  De- 
magnetizing the  space  inside  of  left  coil 
also  induces  a  current  in  the  eoil.  This 
is  in  accordance  with  Lena's  Law,  namely, 
that  any  change  in  the  number  of  mag- 
netic lines  of  force  which  thread  through 
a  eoil  induces  a  ciirrent  in  the  coil. 

If  half  of  tiie  ttmis  d  the  seeondaiy  are 
unwrapped,  the  deflection  when  the  cir- 
cuit is  opened  or  closed  will  be  found  to 
be  about  half  as  great  as  before.  Since 
tlie  resistaBce  of  the  eireuit  has  not 


changed,  it  can  be  deduced  that  the  E. 

M.  F.  of  the  secondary  is  proportional  to 
the  number  of  turns  of  wire  upon  it. 
This  results  from  the  principle  that  the 
E.  M.  F.  induced  in  any  dreuit  fa  equal 
to  the  rate  of  cutting  of  lines  of  force  by 
that  circuit.  All  the  lines  produced  by 
the  primary  and  which  pass  through  the 
core,  cut  all  the  secondary  turns.  If, 
therefore,  then  are  twice  as  many  turns 
in  one  case  as  in  another,  theoretically 
twice  as  many  lines  of  force  cut  the 
circuit,  and  hence  the  E.  If.  F.  fa  twice 
as  great.  If,  then,  it  is  desired  to  obtain 
a  very  high  secondary  voltage,  it  is  only 
necessary  to  build  the  secondary  coil  of  a 
very  large  number  of  turns  of  fine  insu- 
lated wire. 

The  induction  coil,  shown  diagram- 
matically  in  Fig.  2,  consists  of  an  iron 
core  C,  composed  of  a  bundle  of  soft  iron 
wires;  a  primary  cofl  wrapped  around  thfa 
core  and  consisting  of  a  small  number  of 
turns  of  coarse  insulated  copper  wire, 
connected  to  the  battery  circuit  through 
the  contact-point  at  the  end  of  the  screw 
D;   a  secondary  S  soiroonding  the 


A  diagrammatic  illustration  of  an  induction 
coil  with  one  wire  coil  on  top  of  the  oCher 

primary  fa  indicated,  and  consisting  of  a 

very  large  number  of  turns  of  fine  copper 
wire,  the  terminals  of  which  are  /  and  t'; 
and  an  electromagnetic  hammer  H,  or 
Other  arrangement  for  maldng  and  break- 
ing the  primary  circuit. 

When  the  primary  is  closed,  the  core 
becomes  magnetized.  Thereupon,  the 
iron  hammer  H  fa  drawn  away  by  mag- 
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netic  action  from  its  contact  with  D 
and  the  current  is  thus  suddenly  stopped. 
This  instantly  demagnetizes  the  core  and 
induces  in  the  secondary  an  E.  M.  F., 
which  is  usually  high  enough  to  cause  a 
spark  to  leap  the  gap  between  t  and  t'. 
As  soon  as  the  core  is  demagnetized,  the 

Common  moqnelic  cirtuit 
of  lominoitd  iron  \ 


AX.  Generator 


fig.  5 


Form  of  a  transformer  core  that  keeps  the 
lines  of  force  in  a  continuous  iron  path 

spring  R,  supporting  the  hammer,  re- 
stores contact  with  D  and  the  operation 
is  repeated.  The  condenser,  shown  in  the 
diagram,  is  not  an  essential  part  of  the 
coil;  but  when  it  is  introduced,  it  is  found 
that  the  length  of  the  spark  sent  across  the 
air  gap  is  considerably  increased. 

The  commercial  transformer  is  a  modi- 
fied form  of  the  induction  coil.  The 
essential  difference  is  that  the  core  in 
Fig.  3,  instead  of  being  straight,  is  bent 
into  some  other  form  such  that  the 
magnetic  lines  of  force  have  a  continuous 
iron  path,  instead  of  being  obliged  to 
push  out  into  the  air,  as  in  the  case  of  the 
induction  coil.  Furthermore,  it  is  always 
an  alternating  instead  of  an  intermittent 
direct  current  which  is  impressed  on  the 
primary  P.  Sending  such  a  current 
through  the  primary  b  equivalent  to 


Core , 


Diagrammatic  illustration  of  two  general 
classes  of  transformers,  a  core  and  a  shell  type 

magnetizing  the  core  first  in  one  direction, 
then  demagnetizing  it,  then  magnetizing 
it  in  the  opposite  direction,  etc.  The  re- 
sult of  these  changes  in  the  magnetism 
of  the  coil  is,  of  course,  an  induced  alter- 


nating current  in  the  secondary  coO  S, 
If  there  are  few  turns  in  the  primary 
and  a  large  number  in  the  secondary,  the 
transformer  is  called  a  step-up  trans- 
former, because  the  voltage  produced  at 
the  secondary  terminals  is  greater  than 
that  impressed  at  the  terminals  of  the 
primary,  by  the  ratio  of  the  number  of 
turns  of  primary  and  secondary  coHs. 
Thus,  an  induction  coil  may  be  said  to  be 
of  the  step-up  type.  For  some  uses,  bow- 
ever,  transformers  may  be  of  the  step- 
down  type.  For  example,  2000  volts 
are  impressed  at  the  terminals  of  the 
primary,  and  a  lower  voltage,  say  100 
volts,  is  obtained  at  the  secondary  termi- 
nals. In  such  a  case  the  primary  wiD 
have  20  times  as  many  turns  as  the  sec- 
ondary, and,  we  call  it  a  20  :  1  step-down 
transformer. 

Assuming  that  the  losses  in  the  trans- 
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Fig.S  ri9.6 

The  usual  arrangements  of  coils  and  core 
for   a   shell    type   polyphase  transformer 

former  are  so  small  as  to  be  negligible, 
the  same  number  of  magnetic  lines  of 
force  passes  through  both  primary  and 
secondary  coils.  Since  the  E.  M.  F.'s 
in  the  two  coUs  are  proportional  to  the 
number  of  lines  of  force  multiplied  by  the 
number  of  turns  in  the  coil,  it  follows  that 
the  E.  M.  F.'s  are  directly  proportional 
to  the  number  of  turns  of  wire  upon  the 
two  coils. 

Transformers  are  divided  into  two  gen- 
eral classes,  namely,  core  transformers 
and  shell  transformers.  These  two  types 
are  illustrated  diagrammatically  in  Fig.  4. 

Transformers  for  two-  or  three-phase 
currents  can  be  made  by  combining  two 
or  three  single-phase  transformers  into 
one  piece  of  apparatus.  In  certain  cases, 
polyphase  transformers  are  desirable,  but 
general  practice  is  to  use  two  or  three 
separate  single-phase  transformers  for 
transforming  polyphase  currents.  The 
usual  arrangement  of  coils  and  core  for 
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ahdl-lype  polyphase  transformers  is 
ahown  in  Fig.  5  and  6.  The  three-phase 

type  is  equivalont  to  three  single-phase 
transformers  placed  against  one  another. 


<  t^Sti^  maw— ^  ' 


There  are  three  distinct 
sets  of  cofls,  but  the 

core  forms  a  part  com- 
mon to  all  three.  By 
combining  the  core  in 


.  Ofl.OOafl.OQdOQOQQQ()QOQ(l()QQQ  i 


fi9  7 

fior  tlie  windiiig  of  §n 

to  t/bcp  up  tlie  voitscc 


tUi  way,  a  saving  of  iron  is  effected  and 

the  core  loes  sUghtly  reduced. 

A  two-phase  transformer  gives  but 
tttUe  saving  over  two  single-phase  ones, 
as  is  seen  by  referoice  to  Fig.  6. 

Another  type  of  transformer  often 
employed  is  the  autotransformer.  They 
differ  from  the  ordinary  type,  in  that 
they  only  transform  part  of  the  totsl 
power  supplied  to  tliem.  In  addition,  the 
primary  and  secondary  coils  are  con- 
nected in  series,  instead  of  being  entirely 
separated.  In  the  autotransformer,  power 
is  partly  transferred  by  direet  deetrieal 
conduction  from  primary  to  secondary, 
and  partly  by  means  of  the  alternating 
Supply  maha 


IcMOfU  or  steps 
down  the  voltage 


field.  In  the  ordinary  transformer,  the 
two  coils  are  electrically  separate,  and 
neglecting  losses,  the  total  power  supplied 
to  primary  is  transferred  to  secondary 
through  ^HB  medium  ot  the  alternating 
flux. 

In  Fig.  7  is  shown  a  diagram  of  the 
^todang  for  an  autotraiiafonner,  arranged 
to  step  up  the  voltage*  and  Fig.  8,  a  dia- 


cram  of  one  for  stepping  down  the  voltage. 
In  tlie  former  the  Mgh-voltage  maina  are 

attached  to  secondary,  while  in  the  latter 
they  are  connected  to  primary. 

Referring  to  Fig.  7  and  8,  Ep  denotes 
the  primary  E.  M.  F.;  Jp,  primary  cur- 
rent; Bs,  secondary  voltage;  and  /«, 
secondary  current.  Whatever  the  wind- 
ing arrangement  may  be,  the  rule  of 
voltage  transformation  is  the  same  as  for 
transformers  having  two  insulated  wind- 
ing^. Thus,  if  Tp  denotes  the  number  of 
primary  turns,  and  Ts  of  the  secondary, 
then,      :  E«  «  Tp  z  Ts, 

Neglecting  losses,  primary  input  equals 
secondary  output,  or  Ep  Ip  Es  /s. 
Whence,  Js  =  Tp  Ip  -i-  Ts. 

Thus,  the  secondary  current  in  the 
autotransformer  is  equal  to  primary 
current  multiplied  by  the  ratio  of  primary 
to  secondary  turns. 


Here  Is  an  Interesting  and  Artistic 
Electric  Battery  Tester 

THE  battery  tester  shown  is  designed 
to  show  the  condition  of  electric 

batteries  and  will  indicate  roughly  the 
amount  of  energy  left  in  any  cell.  It  is 
very  easily  constructed,  and  if  the  work 
is  carefully  done,  the  instrument  will 
make  a  handsome  and  useful  addition  to 
any  amateur's  set  of  electrical  appliances. 

Procure  a  4-in.  test  tube.  These  tubes 
come  in  different  lengths  and  the  longer 
the  tube  tlie  higher  the  wire  coil  will  be 
and  the  more  wire  will  have  to  be  used. 

Having  selected  the  tube,  measure  its 
outside  diameter.  Then  get  a  piece  of 
pine  board  ^4  in.  thick  and  about  5  in. 
wide.  Mark  with  dividers,  a  small  circle 
in  the  center  of  the  board.  The  circle 
.should  be  ^  g  in.  larger  than  the  outside 
diameter  of  the  test  tube.  Also  mark  a 
4  '  2-in.  circle  concentric  to  the  small  one. 
Bore  a  hole  through  the  center  circle, 
then  cut  the  wood  with  a  saw  or  knife  as 
close  to  the  line  of  the  outside  circle  aa 
possible  and  finish  with  sandpaper  tacked 
on  a  block  of  wood.  Get  a  small  stove 
bolt  or  a  machine  screw  and  a  cork. 
Punch  a  h(^e  lengthwise  through  the 
center  of  the  cork  with  a  bradawl.  Then 
put  the  stove  bolt  through  the  cork,  using 
a  screw  driver  for  the  purpose.  Allow 
the  bolt  to  extend  more  on  the  bottom 
than  on  the  top  of  tiie  eork.  The  boh 
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should  then  be  filed  or  cut  so  that  the 
cork  will  just  keep  the  bolt  on  the  surface 
of  a  glass  of  water.  Both  the  bolt  and 
cork  should  then  be  dipped  into  hot 
melted  paraffin  wax  so  as  to  leave  a  thin 
coating  on  the  surfaces.    This  keeps  the 


Current  tester,  consisting  of  test  tube  of 
water,  cork  and  bolt,  all  surrounded  by  coU 


cork  from  becoming  saturated  with  water 
and  also  prevents  the  bolt  from  rusting. 

Now  take  the  test  tube  and  tie  it  in  an 
upright  position  to  any  convenient  object. 
The  round  end  should  face  toward  the 
bottom.  Fill  the  tube  two-thirds  full  of 
water  and  put  the  cork  with  its  bolt  in 
it.  Get  a  cork  of  sufficient  size  to  fit  the 
open  end  of  the  tube.  Dip  the  cork  in 
shellac,  varnish  it,  then  drive  it  into  the 
tube,  so  that  the  side  of  the  tube  projects 
about  in.  above  the  top  of  the  cork. 
Let  the  shellacked  cork  dry,  then  fill  up 
the  space  between  the  top  of  the  cork  and 
the  edges  of  the  tube  with  plaster  of  paris 
or  cement — the  latter  preferred — making 
t  level  with  the  edges  of  the  tube.  When 
as  hardened,  take  a  piece  of  emery 
r  and  roughen  the  glass  on  the  sides 
e  tube  for  about  \^  in.  from  the  end. 
is  to  enable  the  cement  to  grip  the 
tighter  when  it  is  fastened  to  the  base 
Place  the  base  of  the  instrument 
level  surface  and  put  the  tube,  corked 
facing  downwards,  in  the  center  of 
mall  hole,  the  end  of  tube  to  be  flush 
e  bottom  of  the  base.  Then  fill 
tween  the  sides  of  the  base 
with  cement,  keeping  the 
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tube  in  an  upright  position  until  the 
cement  hardens. 

The  flange  holding  coil  is  made  from 
cigar-box  wood  or  other  thin  material. 
Nothing  is  to  be  gained  by  making  the 
coil  more  than  three  times  the  diameter 
of  the  test  tube;  that  is,  if  the  outside 
diameter  of  the  tube  ia  1  in.,  the  total 
diameter  of  the  coil  including  the  tube 
will  be  3  in.  In  other  words,  there  -will  be 
1  in.  on  each  side  of  the  tube.  Measure 
the  outside  diameter  of  the  tube,  then 
mark  on  the  board  a  circle  of  the  required 
size  and  also  mark  with  the  dividers,  a 
circle  for  the  outside  diameter.  If  a  1-in. 
tube  is  used,  the  diameter  of  the  flange 
should  be  314  in-  wide,  the  14  in.  oversize 
being  left  to  extend  over  the  wire  coil,  as 
will  be  seen  in  the  sectional  view  of  the 
battery  tester.  Put  the  wooden  flange 
on  the  test  tube  and  slide  it  down  to  the 
center  (it  should  fit  the  tube  as  tightly  as 
possible),  then  glue  it  in  place  and  let  it 
dry.  Get  H  lb.  of  No.  20  double  cotton 
covered  magnet  wire  and  wind  a  sufficient 
amount  of  it  on  the  spool  to  nearly  fill  it 
up,  but  allow  the  top  flange  of  the  spool 
to  project  3^  in.  on  each  side  of  the  wire. 

In  winding  the  wire,  start  and  finish  at 
the  bottom,  leaving  6  in.  of  wire  on  each 
side  of  the  spool  to  connect  the  magnet 
with  the  binding  posts,  there  being  one 
of  the  latter  on  each  side  of  the  coil. 
Scrape  the  insulation  off  of  the  connecting 
wires  and  insert  it  under  each  binding 
post.  The  wood  work  should  be  enam- 
eled so  as  to  make  an  attractive  instru- 
ment. The  enamel  should  also  be  put 
on  the  bottom  and  over  the  plaster  of 
paris  or  cement  seal  and  the  joints  where 
the  tube  is  flush  with  the  base.  Four 
brass  tacks  spaced  at  equal  distances 
should  be  placed  on  the  bottom  of  the 
base.    The  test  tube  is  then  ready  for  use. 

Connect  a  wire  from  the  zinc  of  the 
battery  to  one  binding  post  and  the  car- 
bon wire  to  the  other.  The  cork  and 
bolt  will  then  dip  and  rise  as  the  circuit 
is  closed  and  opened.  The  stronger 
the  battery  is,  the  quicker  and  deeper 
the  bolt  will  sink.  If  the  battery  ia 
nearly  exhausted,  the  bolt  will  merely 
move  about  on  the  surface.  A  very 
artistic  tester  can  be  made  by  enameling 
the  base  of  the  tester  red;  coloring  the 
spool  flange  black,  the  wire  coil  green,  and 
the  cork  and  bolt  black. 
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Wireless  Work  in  Wartime 

X. — ^The  Non-^yncfaroiUNis  Gap  Radio  TXanamitter 
By  John  V.  L.  Hogan 


HAVING  taken  up,  in  the  previous 
article,  the  general  operation  of  the 
spark  gap  and  primary  oseillation 
circuit  of  a  typical  radio  sending  station, 
further  and  more  specific  types  of  spark 
gap  may  now  be  considered.  In  the  11- 
hutetioii  Fig.  88,  printed  laet  month,  was 
abown  a  dmple  fixed  air-cooled  gap;  and 


fig.  59 

An  old  type  of  a  rotary  qMrk  gap  which  has 
tecB  Id  fcncml  mc  tot  aoinB  time  fef  wivdcH 

the  accompanying  Fig.  39  shows  a  type  of 
loCaiy  spark  gap  which  has  had  wide  use. 
This  eonsists  of  a  rotating  conducting 
trm  A,  having  spark  electrodes  on  both 
ends  and  mounted  upon  a  driving  shaft  so 
that  it  may  spin  between  two  semi-dr- 
cular  frames  B,  B.  Supported  on  th? 
frames  are  a  number  (in  this  instance  ten) 
of  fixed,  equally-spaced  electrodes.  The 
it99  on  one  frame  are  connected  together 
and  act  as  one  terminal  of  the  spark  gap ; 
the  other  five  form  the  other  terminal, 
bdng  connected  together  in  the  same  way. 
The1ei^{th  eS  the  studs  and  the  separation 
between  tbem  is  so  chosen  that  when  the 
rotating  arm  is  almost  directly  in  line 
with  any  one  pair  there  will  be  only  two 
short  spark  gaps  in  the  circuit.  If  at 
this  tiine  the  transformer  (and  eondenser) 
voltage  is  near  its  maximum,  sparks  will 
pass  and  the  condenser  will  discharge  with 
oscillations,  as  previously  explained.  If 
the  rotating  arm  has  passed  out  tfttm  a 
INMition  tdmost  directly  betweoi  two 
•kationary  studs,  however,  not  even  the 
maximum  secondary  potential  of  the 
tnutrfofner  can  force  a  spaik  to  jump. 


The  Disk  Rotary  Gap 

Another  type  of  rotar>'  spark  gap  is 
shown  in  Fig.  40.  Here  there  are  two 
stationary  terminab  D  and  E,  and  be- 
tween these  there  rotates  a  spoked  wheel 
F.  Each  spoke  has  a  spark  gap  tip  G 
at  its  outer  end;  the  length  of  the  spokes 
and  their  distance  apart  selected  so  that 
sparks  can  pass  only  when  they  are  almost 
directly  in  line  with  the  stationary  elec- 
trodes. It  is  evident  that  these  two  types 
of  rotary  spark  gap  have  much  in  com- 
mon; in  both  of  them  the  gap  length  is 
continually  changing,  and  in  both  the  gap 
is  cooled  and  kept  clear  of  conducting 
gases  by  the  air  circulation  stirred  up  by 
the  rotating  member. 

There  are  two  general  ways  of  using  the 
rotary  spark  gaps.  The  gap  of  Fig.  39  la 
generally  used  according  to  one  of  these, 
tin  "non-ayncfaronouB**  method,  and  haa 
consequently  come  to  be  known  as  the 
non-synchronous  rotary  gap.  The  second 
type,  of  Fig.  40,  has  had  its  widest  use 
according  to  the  second  or  "s3^cliionouBi^ 
method,  and  ia  tlmefore  often  called  the 
synchronous  rotary  gap.  Neither  of 
these  names  is  strictly  correct,  however. 


ri9.40 


The  second  type  or  synchronnvis  method  is 
usually  called  the  synchronous  spark  gap 

since  there  is  no  reason  why  either  gap 
should  not  be  used  according  to  dtlMr 

the  synchronous  or  non-synchronous 
method.  This  will  appear  from  an  ex> 
amination  of  the  two  types  of  operatioD. 
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Non- Synchronous  Operation 

Taking  up  the  non-synchronous  dis- 
charge first,  let  us  imagine  that  the  ro- 
tating part  of  either  gap  is  revolved  by  a 
direct  current  motor  and  that  its  speed  of 


A  diagram  of  a  radio  transmitter  with  a 
rotary  spark  gap  interposed  in  the  apparatus 

rotation  has  no  particular  relation  to  the 
alternating  current  supplied  to  the  power 
transformer  in  Fig.  41.  As  the  secondary 
of  the  transformer  charges  the  condenser, 
the  spark-gap  rotating  electrodes  R,  R, 
are  constantly  moving  toward  or  away 
from  the  fixed  electrodes  F,  F.  If  the 
instant  of  maximum  potential  of  the  trans- 
former should  occur  while  the  spark  gap 
contacts  are  widely  separated,  no  spark 
would  pass  and  the  condenser  would  dis- 
charge back  into  the  transformer  second- 
ary on  the  next  half  cycle  of  applied 
power.  If,  on  the  other  hand,  the  spark 
gap  electrodes  were  quite  near  together 
when  maximum  potential  was  reached,  a 
spark  would  pass  and  a  group  of  radio 
frequency  oscillating  currents  would  be 
produced  in  the  primary  circuit.  When 
the  spark  gap  rotor  is  driven  inde- 
pendently of  the  applied  alternating 
current  power,  i.e.,  non-synchronously,  it 
is  evident  that  the  time  a  spark  will  pass 
(and,  in  fact,  whether  or  not  a  spark  will 
pass  at  all)  depends  entirely  upon  chance. 
The  only  way  to  be  sure  that  a  spark  will 
pass  for  each  half  cycle  of  alternating 
current  applied  to  the  power  transformer 
is  to  increase  the  speed  or  number  of 
electrodes  of  the  rotary  gap  so  that  at 
least  one  opportunity  for  sparking  will 
exist  near  the  maximum  voltage  portion 
of  each  half-cycle.  In  commercial  prac- 
tice this  has  usually  been  accomplished 
by  running  the  spark  gap  at  a  speed  which 
corresponds  to  approximately  600  sparks 
(or,   more  strictly,   "opportunities  to 


spark")  per  second  when  the  supply  cur- 
rent is  of  60  cycles  per  second  frequency. 
Thus  in  each  half-cycle  of  secondary  volt- 
age there  are  five  instants  at  which  the 
condenser  might  discharge  across  the 
spark  gap,  provided  only  that  at  each  ol 
these  times  the  condenser  voltage  is 
higher  than  the  minimum  required  to 
break  across  the  shortest  spark  gap. 

How  the  Condenser  Discharge  Time 
Is  Varied 

How  the  adjustment  of  the  g^p  affects 
the  times  of  sparking  may  easily  be  seen 
by  studying  Fig.  42.  Here  the  solid 
curve  represents  the  numerical  potential 
value  of  the  secondary  condenser  charge, 
as  it  is  produced  by  the  power  transformer 
and  without  allowing  for  effects  of  with- 
drawing energy  by  the  spark  discharge. 
The  dashed  curve  above  represents  the 
breakdown  potentials  of  the  rotating 
spark  gap,  and  both  are  drawn  for  the 
same  successive  instants  of  time.  The 
divisions  along  the  horizontal  axis  repre- 
sent time  intervals  of  1/600  second,  and 
consequently  ten  of  them  are  contained 
in  two  half-cycles  or  one  complete  cycle 
of  audio-frequency  voltage  at  60  cycles 
per  second.  The  voltage  curves  are  all 
plotted  above  the  axis,  since  in  this  case 
we  are  concerned  only  with  the  numerical 
value  of  the  voltage  and  not  at  all  with 
its  direction — the  spark  gap  will  break 


Voth 


Curves  showing  the  operation  of  the  non- 
synchronous  8i>ark  gap  for  a  wirdess  set 


down  whenever  the  potential  rises  above 
a  certain  approximate  value,  substan- 
tially without  regard  to  the  direction  of 
potential  stress.  The  voltage  is  assumed 
to  vary  from  zero  to  ten  thousand. 

Continuing  with  Fig.  42,  the  upper 
dashed  curve  may  be  understood  by 
imagining  the  successive  separatioQs  be> 
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iweeD  the  rotating  and  fixed  electrodes  of 
the  rotaiy  g»p.  If  the  studs  are  set  baek 
•otiiat  when  the  gap  is  the  shortest  (i.e., 
when  the  electrodes  are  exactly  in  line) 
a  voltage  of  7,500  is  required  to  cause  a 
ipiik  to  jump»  and  if  the  design  Is  such 
that  a  potential  el  16,000  volts  would 
force  a  «»park  across  even  when  the  elec- 
trodes are  farthest  apart  (the  moving 
studs  exactly  half-way  between  the  fixed), 
the  conditions  illustrated  in  Fig.  42  will 
be  had.  The  spark  gap  is  supposed  to 
have  the  number  of  studs  and  the  speed 
chosen  so -that  the  electrodes  approach 
and  fseede  000  times  per  second.  The 
illustration  Fig.  42  shows  roughly  what 
%-ill  happen  in  four  half-cycles  under  these 
conditions.  The  first  time  the  gap  be- 
eomes  dosest  there  will  not  be  enough  po- 
tential to  break  it  down,  so  the  spark  will 
be  missed.  The  second  time  will  produce 
a  spark,  since  the  secondary  condenser 
will  just  hmve  reached  7,500  volts.  The 
third  spark  will  pass,  as  will  the  fourth. 
These  are  indicated  by  shaded  portions 
where  the  two  voltage  curves  overlap. 
The  fifth  and  sixth  sparking  opportuni- 
ties will  he  missed,  because  the  condenser 
voltape  v.'ill  in  neither  case  be  high  enough 
to  break  across  the  minimum  gap  length. 
At  the  seventh,  eighth  and  ninth  oppor- 
twdty  sparln  wfll  oeeur,  and  the  tenth  and 
eleventh  will  miss.  The  twelfth,  thirteenth 
and  fourteenth  will  pass,  but  the  fifteenth 
and  axteenth  will  be  lost.  Thus  it  is  seen 
tiiat  there  win  be  three  sparln  in  eaeh 
half-cycle,  at  the  distance  represented  hy 
1/600  second  of  time,  and  that  between 
each  group  of  three  sparks  there  will  be 
an  idle  interval  of  1/200  (3/600) 
neond.  If  the  sparking  opportunities  do 
not  occur  at  exactly  1/600  second  separa- 
tion, but  slightly  less  often,  there  will  be 
two  sparks  in  some  half-cycles  and  three 
in  others. 

This  will  give  a  fairly  complete  idea  of 
the  rotary  gap  operating  upon  the  non- 
synchronous  principle.  You  should  go 
over  the  detdls  of  this  type  of  non- 
synchronous  gap  operations  until  you 
have  firmly  in  mind  the  relations  of 
voltage  and  gap  length.  The  effect  of 
changing  various  adjustments  will  be 
t^ted  next  nsonth,  ^^ben  the  quenched 
sind  rotary  synchronous  gaps  will  also  be 
described. 

{To  he  continued.) 


How  to  Make  an  Efficient  Weather- 
proof Goose-Neck 

AVERY  efficient  weather-proof  goose- 
neck wan  bracket  can  be  eadly  con- 
structed as  shown  in  the  illustration.  It 
consists  of  a  piece  of  1 2-in-  conduit  bent 
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A  conduit  hcttt  and  fitted  vrilh  pie^ptele 
leflectof  to  make  a  wesHief  pioof 


in  the  shape  shown  and  fastened  into  the 
wall  ^^ith  a  locknut.  The  outer  end  has  a 
wood  block  or  disk  attached  with  a  lock- 
nut  and  rubber  gasket.  On  tihe  under 
aide  of  this  disk  is  an  inverted  pie  plate 
to  which  the  lamp  sockets  are  securely 
attached. — Chris.  Bach,  Jr. 


A  Temporary  Repahr  for  a  Slipping 
Magneto  Shaft 

ABOUT  the  most  annoying  mishap  a 
T\  driver  has  to  contend  with  on  the 
road  is  that  of  a  magneto  shaft  slipping 
endways  so  that  the  gears  will  be  out  of 
mesh.  One  cause  of  this  trouble  is  the 
pump  wheel  shearing  its  pin  and  allowing 
the  shaft  to  slip  endways  and  out  of 
mesh  with  the  gears.  In  order  to  take 
the  pump  off  and  make  the  repair  it  is 
necessary  to  remove  the  starter,  and  thia 
is  entirely  too  big  a  job  to  do  on  the  road. 

TIMING  «| 

3LAND*(STUmNG  Nu-^g. 


Placing  a  cotter  in  a  magneto  shaft  to  keep 
it  from  ihiftiiiB  cndwayt  out  off 


The  repair  may  be  made  in  a  temporary 
manner  as  shown  in  the  illustration.  A 
hole  drilled  through  the  shaft  just  in 
front  of  the  stuffing  box,  as  shown  at  A, 
provides  a  way  for  holding  the  shaft  with 
a  cotter.  Tt  is  then  only  necessary  to  time 
the  distributor,  and  the  engine  runs  the 
same  as  before. — P.  P.  Avbrt. 
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Cleaning  Spark-Plugs  with  Pliono- 
graph  Needles 

THE  usual  way  to  clean  spark-plugs 
is  to  take  them  apart  and  scrub 
them  with  a  brush  after  scraping  them 
with  a  knife.  An 
easier  and  quicker 
method  is  here  de- 
scribed. Secure  a 
small  cylinder  oi>en  at 
one  end,  into  which  is 
fitted  a  bushing  with 
threads  corresponding 
to  those  on  the  ends  pmonogf 
of  the  plugs.  After  fill-  needlcs- 
ing  the  cylinder  about 
half  full  of  gasoline, 
throw  in  a  dozen  or 
more  old  phonograph  needles,  then  screw 
the  plug  in  the  cylinder.  After  giving  it 
a  good  shaking,  remove  the  plug.  The 
end  will  be  thoroughly  cleaned,  more 
thoroughly  than  if  it  were  scrubbed  and 
scraped  in  the  usual  way. — Peter  J.  M. 
Clute. 


BUSHING- 
CYLINDE 


Phonograph 
needles  reoKive 
carbon  deposit 


A  Good  Permanent  Base  for  Small 
Battery  Switches 

NO  doubt  many  an  experimenter  and 
many  a  student  in  an  electrical 
school  has  had  the  misfortune  to  break 
the  frail  wood  base  of  a  battery  switch. 
A  switch  made  like  the  accompanying  il- 
lustration will  last  almost  indefinitely. 

Take  a  piece  of  jH^.  fiber,  2H-in. 
square  and  place  it  in  the  chuck  of  a  small 


LJ."  • 

A  bvattery  switch  base  turned  from  fiber 
make*  a  substantial  mounting  for  the  parts 

^atbe.  and  recess  the  bottom  2  in.  in 
and  ^4  in.  deep,  as  shown  in  the 
Before  removing  the  fiber  from 
drill  a  3/16-in.  hole  in  the 


center,  remove  it  from  the  chuck  and  put 
a  3/16-in.  bolt  into  the  center  hole  and 
lock  it  with  a  nut  of  the  same  size.  The 
bolt  is  then  put  into  the  chuck,  and  the 
outside  is  turned  round. 

The  radius  of  the  switch  lever  and  the 
size  and  the  distance  apart  of  the  switch 
point  holes  must  be  determined  from  the 
style  of  switch  from  which  the  parts  are 
taken. — Walter  B.  Weber. 


This  Lighthouse  Sends  Radio  Fog 
Wamhig  Far  Out  to  Sea 

POINT  JUDITH  LIGHT,  near  New- 
port,  R.  I.,  is  now  equipped  with  a 
radiophone  fog-warning  machine.  The 
words  "Point  Judith  Light!"  are  repeated 
every  five  seconds  and  can  be  heard  any- 
where within  a  radius  of  about  eight 
miles.  After  every  third  warning  the 
words  "You  are  getting  closer;  keep  off!" 
are  sent  out.  These  can  be  heard  about 
two  miles  away. 

Wave  lengths  keep  changing  continu- 
ously between  550  and  650  meters,  in 
order  that  operators  on  passing  ships 
may  be  more  likely  to  hear  the  message* 
even  if  at  the  moment  they  may  not  be 
tuned  exactly  to  a  standard  wave 
length.  The  system  Is  likely  to  be  im- 
proved at  intervals.  All  lighthouses  could 
profitably  employ  such  a  contrivance  if  it 
works  out  well  in  practice. 


Opera  Hat  with  Enclosed  Electric 
Light  for  a  Sign 

FROM  a  French  inventor  comes  aa 
advertising  sign  in  which  an  open 
hat  is  its  housing.  The  sides  of  the  hat 
are  cut  so  that  letters  are  removed  that 
spell  out  the  words  of  the  sign.  Tbeae 
letter  holes  are  covered  over  with  a  thin 
light  fabric  of  the  same  color  as  the  hat 
When  unlighted  the  letters  remain  in- 
visible, but  with  one  or  more  batters- 
lamps  placed  inside  and  lighted,  the  hat 
becomes  a  conspicuous  advertisenneni. 
The  batteries  may  be  carried  in  the  pocke? 
and  wired  under  the  coat  to  the  neck 
and  up  to  the  hat  over  the  hair  on  the 
back  of  the  head.  The  current  can  be 
flashed  on  and  off  with  a  s>\itch  in  the 
coat  pocket.  This  is  a  real  novelty  in 
advertising  signs  and  one  which  would 
be  sure  to  attract  attention. 
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Salvaging  Ships  Sunk  by  Submarines 


Raising  a  Hull  by  Pumping  a  Buoyant  Mixture  Into  It 


Salvage  ship?)  nn  the  surface-  am!  section  of  Minkcn 
•hip  of  u.HunI  cari{<>-caTryinK  tyix-  brlow.  I  onnei'lioii 
la  tna<le.  fxtcndinR  thrmish  all  ilitco  lt.itch«M\  >  <ii 
the  ship  to  its  liold.  by  a  rtexiblt-  mln-  tiro<l  within 
anothtT  flexible  tube  and  cc»ntinin-<i  within  a  iiirt.il 
pipe  coupled  to  the  latter.  Tlic  nu  t  j1  i>iii«'  is  iirt  <l 
inporary'  hatch-crtvor,  wit  It  nunhnk-inr  thi-  nn- 
•^^w-iv.  and  c-arrips  a  tailder  anil  wurkini;  plat  ■ 
divers.  The  cntirt  construction  is  (iirihor 
■V  brace  rods  whcrevor  ilicv  arc  nr-c  led 


The  inner  flexible  tube  U  connected  with  a  centrit- 
Ufcal  pump  in  the  .'«aK'aRc  .ihip  A  derrick  suppcro 
the  tubini;.  A  suction  t>ij>e  witli  a  cut-ofT  vaUx  of 
st-ai-oclt  lead!i<  fmni  the  centrifuRal  pump  to  the  open 
sea.  It  connects  with  a  hopiK-r  tliat  receive*  the 
buuyunt  material.  The  (laraffin  crmica  ihrouKh  a 
pipe  from  the  iMfafiin  tank  where  it  ii  kept  liquid  and 
heated  by  a  fit  cam  coil  connected  with  the  sliip"* 
boiler.  An  air  pump  is  connected  by  a  pipr  to  a 
>pac<;  between  the  outer  and  the  inner  flexible  tubinf 


802 


Digitized  by  Google 


Popular  Science  Monthly 

225  West  Thirty-ninth  Street,  New  York  City 
No.  6  UUne,    UU»  Annually 


Raising  a  Sunken  Ship  with  Cork 


A  way  of  salving  valuable  ships 
which    have    been  torpedoed 

By  Simon  L.^kc 


SINCE  the  outbreak  of  the  war  several 
thousand  ships,  ranging  in  displace- 
ment from  a  few  tons  to  thousands 
of  tons,  have  been  sunk  by  submarines, 
mines  or  shell  fire.    The  loss  of  the  ships 


take  its  place.  Then  if  they  are  at  any 
considerable  depth  the  water  pressure 
will  crush  in  their  decks.  To  place  chains 
under  the  ship  and  attach  them  to  pon- 
toons, from  which  the  water  is  thereafter 
and  of  their  valuable  cargoes  is  so  great  pumped  out,  is  a  ticklish  job  unless  the 
that  it  is  keenly  felt  by  the  nations  princi-  waters  are  quiet  and  the  sea  bottom 
pally  concerned.  Long 


before  the  German  sub- 
marine  adopted  the 
present  policy  of  sink- 
ing all  ships  found 
within  prescribed  zones 
and  thereby  involving 
the  United  States  in 
the  war,  I  invented  a 
method  of  sahing  ves- 
sels which  may  be  ap- 
plied after  the  treaty 
of  peace  is  signed. 
Many  of  the  ships 
sent  to  the  bottom  by 
the  Germans  are  lost 
beyond  all  hope  of  re- 
covery. They  have 
been  either  too  severely 
damaged  by  the  explo- 
sions of  mines  or  torpe- 
does, or  they  lie  at 
depths  too  great  to  be 
reached  by  divers. 

But  enough  have 
found  a  resting 
place  in  water  shal- 
low enough  to  justify 
the  use  of  the  inven- 
tion I   am  about  to 


Mr.  Simon  Lake,  the  author  of  this 
article,  is  one  of  the  pioneers  in  the 
development  of  the  submarine.  His 
reputation  as  an  inventor  and  build- 
er of  submarines  and  his  vast  expe- 
rience as  an  adviser  on  submarine 
questions  to  the  United  States  Gov- 
ernment as  well  as  to  the  leading 
Europestn  Powers  entitle  the  inge- 
nious suggestions  contained  in  this 
article  to  most  careful  consideration 


sandy.  The  use  of 
many  small  air  bags 
or  casks  placed  under 
the  decks  by  divers  is 
costly  and  suitable  only 
for  small  wooden  ves- 
sels. 

I  suggest  that  the 
water  be  driven  from 
the  interior  of  the  ship 
by  forcing  buoyant  ma- 
terial in,  which  may  be 
accomplished  by  cen- 
trifugal pumps  pumping 
into  the  sunken  vessel 
water  mixed  with 
cork  or  heated  paraffin 
or  both.  The  buoyant 
cy  of  these  materials 
eventually  lifts  the  ves- 
sel, and  the  materials 
are  gathered  and  used 
over  again.  As  paraf- 
fin hardens  when 
cooled,  it  does  not 
escape  through  small 
rents  or  fissures  in  the 
decks;  on  the  contrary, 
it  tends  to  close  them. 
Holes  in  the  bottom 


describe. 

I  do  not  believe  strongly  in  pumping 
water  out  of  a  sunken  ship,  because  it  is 
T^early  impossible  to  close  all  openings  and 
prevent  other  water  from  running  in  to 


of  the  ship  do  not 
interfere  with  this  process.  The  buoyant 
materials,  after  being  forced  in,  tend  to 
spread  in  a  gradually  hardening  and  ex- 
panding layer  under  the  decks,  strengthen- 
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ing  afid  preventing  them  from  collapsing 
or  lifting.  If  weakness  is  suspected  or 
reported  by  the  divers,  a  mixture  of 
paraffin  and  small  blocks  of  cork  is  used 
in  preference  to  either  of  the  materials 
alone,  as  it  forms  a  stronger  and  more 
binding  mass,  extending  as  a  beam  from 
one  side  of  the  ship  to  the  other.  After 
the  upper  decks  have  been  sealed  in  this 
manner,  air  can  be  pumped  into  the  vessel 
to  force  more  water  out,  either  through  a 
pipe  provided  for  this  purpose  or  through 
breaks  in  the  bottom.  In 
the  case  of  torpedoed  ships 
with  large  openings  in  the 
sides,  considerable  pre- 
liminary repair  work  by 
divers  may  be*  necessary 
to  close  the  upper  portions 
of  the  rents  or  to  con- 
struct bulkheads  extending 
far  enough  down. 
•  •  The  operation  is  readily 
understood  by  reference 
to  the  description  under 
the  accompanying  illustra- 
tion. When  the  seacock 
is  opened,  water  rises  in 
the  hopper  to  the  level  of 
the  sea.  When  now  the 
centrifugal  pump  is  started 
it  pumps  water  into  the 
sunken  vessel.  If  there 
are  no  holes  in  it,  an  out- 
let for  the  surplus  water  is 
supplied  by  means  of  a 
pipe  raised  in  the  ship's 
bottom.  The  buoyant 
material — small  blocks  of 
cork  or  balsa  wood  boiled 
in  paraffin — isnow dumped  into  the  hopper 
till  its  weight  forces  it  to  mix  with  the 
inflowing  water,  and  it  is  thereby  taken 
into  the  pump  and  forced  down  through 
-the  piping.  Released  at  the  lower  end  of 
the  inner  pipe  it  rises,  but  the  water  with 
which  it  is  mixed,  seeking  the  outlet  pro- 
\'ided  for  it  in  the  other  hatch,  produces 
currents  carrying  the  cork  along,  so  that 
eventually  it  reaches  all  parts  of  the  ship, 
rising  the  while  against  the  decks.  When 
a  sufficient  amount  of  this  buoyant  ma- 
terial has  taken  the  place  of  water,  the 
ship  rises. 

If  the  ship  is  too  weak  from  prolonged 
corrosive  action  of  the  water,  and  the 
dorks  liable  to  lift,  heated  paraffin  is  run 


into  the  hopper  with  the  cork.  To  pre- 
vent it  from  cooling  and  hardening  too 
soon,  air  is  pumped  into  the  space  between 
the  inner  and  the  outer  tubing.  Some 
air  is  allowed  to  be  forced  into  the  hold 
together  with  the  cork  and  paraffin  and 
helps  to  carry  these  substances  toward 
leaks  and  sealing  them. 


How  Decks  and  Hatches 
Arc  Secured 

The  upper  deck  of  a  sunken 
ship  may  be  strengthened  by 
hardened  deposits  of  cork  and 
parafTin  undrr  it.  To  secure 
the  hatcties,  hca\'y  beams  arc 
weighted  and  lowered  into  the 
hold  and  placed  in  position  tiy 
divers.  Next  the  weiKhts  are 
removed  and  the  buoyancy  of 
the  beams  holds  them  in  posi- 
tion. Bolts  are  lowered  and 
connected  with  the  beams. 
Then  a  second  set  of  beams  is 
placed  on  top  of  the  hatch  and 
connected  with  the  tie-bolts. 
This  arranKement  effectually 
distributes  the  .strain  on  any  one 
deck  to  all  tlie  decks  of  the  ship 


Lighting  Up  East  India— How 
America  Helps 

INDIA  is  making  alow 
but  steady  progress  in 
introducing  more  mod- 
ern lighting  methods.  All 
public  lighting  in  the  large 
cities  of  India  is  by  elec- 
tricity ;  but  in  smaller  cities 
the  methods  of  lighting, 
public  as  well  as  private, 
are  still  very  primitive. 
The  use  of  illumirrating 
gas  is  extremely  restricted 
and  lamps  in  which  pe- 
troleum or  vegetable  oils 
are  burned  are  used  to 
some  extent,  though  not 
generally. 

For  native  festivals— 
and  there  are  a  great  many 
of  these — large  kerosene 
lamps  of  an  elaborate  pat- 
tern are  much  used.  They 
are.  known  in  many  locali- 
ties as  "Washington 
Lights"  and  were  original- 
ly brought  to  India  from 
the  United  States.  At 
various  religious  proces- 
sions and  especially  at  wedding  proces- 
sions as  many  as  twenty  or  thirty  of  these 
lamps  are  carried  on  the  heads  of  bearere 
who  are  engaged  for  the  occasion  and  paid 
a  fixed  fee. 

These  lamps  are  high-pressure  kerosene 
lamps  constructed  upon  the  principle  of 
the  kerosene  torches  used  in  the  L^nited 
States.  The  light  is  protected  by  a  mica 
chimney  and  is  very  brilliant.  Colored 
globes  are  sometimes  used.  These  lampf 
are  no  longer  imported  from- the  United 
States  but  are  manufactured  in  Bombay. 
The  "Bombay  Lights"  cost  about  five 
dollars  or  six  dollars,  while  the  imported 
kind  can  not  be  bought  for  less  than 
sixty-five  dollars  apiece. 
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The  Martyr  Pigeon  of  the  British 
Navy.    He  Saved  Four  Men 
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pigeons! 


HERE  in  the  world  are  we?"  roars 
one  of  the  observers  in  a  huge 
biplane  which  is  trying  to  make  home  after 
a  run  into  a  fog-bank,  feared  by  all  air- 
men. The  raw  biting  air  wTaps  around  the 
four  men  in  the  machine,  and  nothing 
can  be  seen  but  blinding  billows  of  fog. 
Darkness  descends  and  they  are  still  lost. 
There  is  a  falter  in  the  hitherto  steady 
roar  of  the  engine.  "She's  starting  to 
miss!"  yells  one  of  the  observers.  The 
pilot  silently  adjusts  his  spark  and  throttle. 
She  picks  up,  but  the  rhythm  is  again 
broken,  worse  than  before.  All  faces  are 
tense  and  nerves  are  tightening.  Lost! 
Over  the  sea!  Desperately  the  pilot 
struggles  to  keep  the  engine  running,  but 
with  a  final  crackle  she  peters  out  and 
the  machine  starts  to  glide  down. 

She  lands  with  a  splash  in  the  water. 
She  does  not  sink  for  she  is  fitted  with 
hydroplane  floats.  The  men  cling  to  the 
machine.  To  repair  her  is  hopeless 
in  a  running  sea.  *'  The 
The  pigeons!"  a  man  yells. 
Here  is  a  bare  hope.  After  a 
struggle  they  manage  to  at- 
tach the  message  to  a  pigeon's 
leg  and  release  him.  The 
little  messenger  fights  his 
way  through  the  howling 
gale  towards  the  place 
where  instinct  tells  him 
his  home  lies.  The  val- 
iant little  heart  never 
falters.  At  last  he 
feebly  flutters  into  hi? 
cote  in  England.  It  is 
his  last  efl'ort  though. 
His  work  is  done,  and 
his  strength  is  spent. 
The  attendant  picks  him 
up — dead. 

The  rescue  of  the  avia- 
tors after  great  suffer- 
ings is  another  story,  just 
as  true  and  exciting  as 
this.  Suflfice  it  to  say 
that  they  were  rescued. 
The  stuflfed  body  of  the 
martyr  pigeon  is  preserved  in  a  glass 
case  in  honor  of  his  great  deed;  and  in 
the  hearts  of  those  he  saved  he  has 
another  monument  built  of  gratitude. 


A  winged  messenger  which  saved  the 
lives  of  four  men  at  the  cost  of  its  own 


Bomb-inspector  Eagan  examining  a  deadly 
contrivance  recently  found  in  New  York 

You've  Probably  Escaped  This  Way 
of  Being  • 'Blown  Up" 

A BOMB  containing  enough  dynamite 
to  demolish  the  walls  of  the  building 
in  which  he  lived  was  recently  found  by 
a  resident  of  the  Italian  section  of  New 
York   city.    At  first  glance  the 
object  seemed  harmless  enough. 
It  was  apparently  a  can,  about 
ten  inches  in  length  and  three 
inches  square,  used  to  con- 
tain olive  oil.  But  attached 
to  the  can  was  a  fuse  at 
sight  of  which  the  dis- 
coverer hurried  to  the 
policeman  on  post  near 
by,  and  soon  af- 
terward Owen 
Eagan,  bomb  ex- 
pert of  New  York, 
took   charge  of 
the  death-dealing 
instrument. 

He  found  in- 
side   the  can 
about  a  pound 
'I'iZ'^     andahalf  of  dyna- 
mite, placed  on  a 
base  of  cement  to  make 
the  bomb  more  effective. 
The  fuse  was  about  two 
and  a  half  feet  in  length, 
connected    with  fulminate-of- 


and  was 

mercury  caps  designed  to  explode  the  dy- 
namite. Fortunately  the  fuse  was  not 
burning  when  the  bomb  was  discovered. 
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The  principle  of  the  snowshoe  applied  in 
,      walking  on  mud  when  digging  shellfish 

Shoes  that  Prevent  the  Wearer  from 
Being  "Stuck  in  the  Mud'* 


The  Process  of  Making 
Parcliment  Paper 

BY  immersing  paper  for  a  short  time 
in  a  fairly  concentrated  solution 
of  sulphuric  acid,  the  cellulose  is 
converted  into  a  gelatinous  mass 
which  fills  up  the  pores  of  the  paper, 
and,  on  being  thoroughly  washed,  the 
paper  is  found  to  be  parch mentized, 
or  converted  into  a  non-porous  nna- 
terial  resembling  parchment  (pre- 
pared skin  of  the  sheep  or  she-goat). 
According  to  Alexander  Findlay'3 
"Chemistry  in  the  Service  of  Man" 
(Longmans,  Green  &  Co.)  such  parch- 
ment paper  can  also  be  prepared  by 
immersing  paper  in  a  solution  of 
zinc  chloride;  and  by  compressing 
together  a  number  of  sheets  of  such 
parchment  paper,  the  compressed 
fiber,  or  "hard  fiber,"  so  largely  used  in 
the  manufacture  of  trunlcs  and  as  an 
insulating  material,  is  obtained. 


Raising  a  Ghost  to  Prevent  Waste  I 
of  Commodities 


J  JOW  would  you  like  to  have  the  ghoeta 


ALONG  certain  portions  of  the  French 

l\  coast  there  are  extensive  flats  of  A  JL  of  your  misdeeds  and  the  carcaaaea 

mud  that  the  tide  leaves  uncovered  when  of  your  victims  resuscitated  for  your 

it  recedes.    While  these  are  by  no  means  benefit?    This  is  what  a  great  Pittsburg 

beautiful,  they  yet  provide  the  habitants  electrical  company  did  a  short  time  ago 

with  profitable  employment  in  addition  as  a  gentle  reminder  to  its  employees 


to  the  usual  fishing  operations  by  reason 
of  the  various  mollusks  that  live  in  the 
mud.  To  obtain  these  the  fishermen  use 
long-handled  rakes  and  forks,  with  which 


that  we  are  at  war. 

A  storage-battery  truck  was  used  for  an 
exhibit.  On  it  was  accusingly  arrangred  the 
material  rescued  from  waste-boxes  during 


to  dig  the  shell-fish  out  of  the  mud.  How-    one  day.    This  included  scraps  of  food 


ever,  the  mud  itself  forms  a 
serious  obstacle.  It  is  so  soft 
that  a  man  sinks  into  it  and 
cannot  move  about  with  ease. 
Hence,  peculiar  wooden  sho< 
are  worn  which  act  in  the  .same 
manner  as  a  snow- 
shoe.  They  support 
the  weight  by  dis- 
tributing it  over  a 
greater  area.  Similar 
devices  are  in  use 
on  the  east  coast  of 
England,  where  they 
are  called  "pattens." 
The  picture  shows 
how  simple  the  shoes 
are  in  construction. 


fOOO  MATERIAL 

9MKHT  FROHiSELOttCtNCTO 


An  exhibit  of  wastefulness  which  is  doubly 
reprehensible  now  when  economy  is  a  duty 


from  employees*  lunches, 
and  material  belongfing  to 
the  company.  The  truck 
was  run  around  the  shop,  a 
notice  calling  attention  to 
whfct-it  represented. 

The  company's  officials 
estimated  that  from  thir- 
ty-five to  fifty  dollars' 
worth  of  food  was  wasted 
daily,  and  hundreds  of 

E dollars'  worth  of  manu- 
facturing  material. 
This  would  be  a  total 
loss  to  the  compar  : 
if  it  were  not  for  the 
efforts  of  a  staff  of 


recovery  men. 
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Hanging  Flower-Gardens  in 
Old  Gas-Lamps 


O 


when  he  reaches  home  his  loving  wife  at 
once  opens  up  her  battery  of  reproaches. 
Now  conies  the  news  that  two  inven- 
UT  on  Blair  Avenue,  in  a  residential    tors  in  Osceola,  Arkansas,  have  jointly  in- 
section  of  Cincinnati,  a  flower-lover    vented  a  breath-guard  of  a  new  pattern. 


had  a  happy  inspira- 
tion. There  had  been 
a  change  made  in  the 
street  lamps  used.  The 
older -style  gas -lamps 
were  discarded,  the 
glass  globes  were  re- 
moved, and  only  the 
old  poles  and  the  lamp- 
frames  were  left. 

"Good  enough!" 
thought  the  flower]- 
lover. 

Down  in  his  cellar 
there  was  some  old 
window  -  screening.  It 
was  the  work  of  a  mo- 
ment to  rip  the  screen 
itself  from  the  frame, 
take  the  family  ladder 
to  the  sidewalk,  and 
wrap  and  bend  the 
screen  to  the  prongs  of 
the  lamp-frame. 

Soil  from  the  yard; 
seeds  from  the  war-gar- 
den; water  when  needed 
—  and  lo,  in  a  very  short 
time  each  lamp-post 
had  its  hanging  garden. 


An  old  gas-lamp  filled  \vith  flower- 
ing plants  in  a  Cincinnati  street 


It  is  said  to  be  efficient, 
but  not  in  the  manner 
you  were  thinking  of. 
It  is  intended  to  pro- 
tect dentists,  barbers, 
and  physicians,  from 
inhaling  the  germ-laden 
breath  of  their  patients 
or  patrons.  It  con- 
sists of  a  small,  curved 
shield  of  glass  placed 
so  as  to  cover  the 
nostrils  and  held  in 
position  by  a  spring 
clip  gripping  the  parti- 
tion wall  of  the  nose 
on  the  inside.  Many 
diseases  are  directly 
communicated  through 
the  inhalation  of  taint- 
ed air,  and  a  device  of 
this  kind  should  be  a 
boon  to  professional 
people  who  are  com- 
pelled, by  the  nature 
of  their  duties,  to  be 
in  close  proximity  to 
those  whom  they  serve. 
The  patronsol  some  bar- 
bers may  also  need  it. 


A  Breath-Guard— But  Not  the  Kind 
You  Mean 


A MA 
of 


MAN'S  breath  is  often  a  betrayer 
secrets.    He  may  have  been  out 
late,  sitting  up  with  a  sick  friend,  but 


l&u  shieid 


&nppir\g 
Attachment 


No  matter 
how  strong 
your  breath 
the  barber  is 
safe.  The 
shield  shown 
protects  him 


Old  Age  Is  Not  a  Matter  of  Years, 
But  of  Recuperative  Power 

IT  would  seem  that  the  phenomenon  of 
growing  old  has  really  nothing  to  do 
with  the  number  of  years  that  an  individ- 
ual has  lived,  but  depends  prin- 
cipally on  the  extent  to  which 
he  has  conserved  his  recupera- 
tive powers.  The  human  body 
wears  out  in  two  ways,  i.e.,  either 
by  long-continued  use  or  by 
long-continued  disuse.  In  the 
former  case  it  is  like  bending  a 
wire  back  and  forth  in  one 
place  until  it  breaks,  and  in  the 
second  it  is  the  atrophy  of  or- 
gans or  functions  through  dis- 
use. The  only  way  to  stave 
off  old  age  is  to  eliminate  all 
f3rms  of  abuse  and  live  as  Na- 
ture intended  us  to  live. 
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Cannon  May  Kill  at 
Ranges  of  Five  and 
Ten  Miles;  Machine 
Guns  May  Fire  Six 
Hundred  Shots  in  One 


A  Class  in  Hand -Grenade  Throwing 

Nr>.  thpy  are  not  training  to  l>coitnc  baseball  pitchers  !  They  are  tr>-inK  to  toss  cement  balls  into  an  enemjr" 
trench  indicated  by  cli.ilk  linr*.  Whrn  they  (Set  across  the  ocean  they  will  use  deadlier  mi-isiles  calolated  to 
put  a  permanent  quietuson  Mmeof  their  adver^riv^.  Thi5  ^(jiiad  is  th«  "kindergarten"  class  in  bomlMlinTWUic 
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Minute;  ButtheHand- 
to-Hand  Struggle  Still 
Lives  in  Modern  War 
—and  Our  Boys  Must 
be  Masters  of  tlie  Art 


A  Strenuous  Game 

A  ttrsnsle  hold  calculated  to  bic.ik  :(n  nilvcr^.iry':. 
neck  and  prevent  liim  from  drivi^^  liocir  th.it 
deadly  tKiyonet.  There  it  earnest iifss  id  tlic  l.i<<' 
<••!'  fh<?  unarmed  figbtcr.  You  can  mci-  tlut  his  ulmlc 
in  hiii  wnrk.  fi>r.succe»9  nr  failiift-  may  inr.iii 
.  ic  difTerence  between  life  and  death  tn  tiint 
•ume  day — and  to  the  Buchc  mIim  i>|iii.ivr>  iiiru 


A  Dash  to  the  Dressing  Station 

Ptckint;  up  a  man  lying  prone  nn  the  ctixitnl  and 
running  with  him  on  your  back  for  tilty  v.irdtt  ii 
not  OS  easy  as  it  looks  tn  thp««'  huskie*  It  i*  all 
in  the  day's  work  for  the  tminini{  "Siiiiiuirri  '  Om* 
man  picks  up  the  "wounded  cotnr  •itr"  and  runt 
with  him  for  that  distance,  when  he  'lr|>-i:<it-i  hini 
on  the  groand.     Another  make    the  return  tnjt 


809 


lyi  ,^L.  i.y  Google 


Woodenware  and  Hardware  Hats  the 


Since  we  men  editors  arc  not 
masters  of  millinery  lin^o,  the  bat 
that  we  can  do  is  to  describe  thit 
thing  at  the  left  as  an  ultrs  cfaic 
and  daring  creation  with  a  wooden 
bowl  foundation  trimmed  with  tuo 
butter  paddles  rampant  and  \xo 
dozen  mustard  spoons  couchaot 


Stunning  bonnet  of  military  ef- 
fect. Tlic  foundation  is  a  wire 
cheese  hood  and  it  is  trimmed 
with  wire-screen  and  sink-brush 


Chaste  sport  hat 
woven  of  electric 
light  wires,  trim- 
med with  a  bright 
band  of  lamp 
sockets  and  a 
cascade  of  tassels 


Very  Latest  Thing  in  Fashion 


Severely  plain  are  the  lines  of 
this  coquettish  sailor  hat  made 
on  a  foundation  of  gas-hoK  and 
daintily  trimmed  with  a  wire 
aigrette   and   imitation  insects 


How  could  a  feminine  heart  resist  this  ultra  charming  creation  of  artistic  design? 
The  straight  brim  is  made  from  a  pot-cover,  the  crown  of  coiled  rope,  and  the  founda- 
tion is  a  cake-pan  strikingly  trimmed  with  sandpaper  triangles  and  a  rope  rosette 


811 


Hi  ,i'i-od  by  Google 


"Cootie"  Annihilators  for  General  Pershing's  Army 


A  train  of  mcxlem  sterilizing  and  fumigating  wagons  on  its  way  to 
Uncle  Sam's  boys  on  the  battle  front  in  France.  This  up-to-date 
apparatus  was  designed  by  Dr.  Leon  L.  Wattera,  of  New  York, 
nnd  Colonel  F.  H.  Hartsock  of  the  United  States  Medical  Corps 


This  apparatus  will  wage  a  war  of  extermination  on  the  soldier's 
enemy,  the  "cootie."  It  consists  of  a  high-pressure  steam  boiler  in 
which  the  clothing  of  forty  men  can  be  disinfected  in  as  many 
minutes.  The  "cooties,"  or  trench  lice,  are  typhus-carriers,  and  must 
be  destroyed.     Even  aside  from  this  they  are  uncongenial  companions 
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Helping  the  Soldier  Boys 
to  Keep  Themselves  Clean 
by  Means  of  a  22  Horse- 
Power  Portable  Laundry 


A  stack  of  army  coats  that  have  been  laun- 
dered, pressed  and  made  ready  for  distributjon 


A  busy  day  at  the  re- 
ceiving and  delivering 
counter  of  the  laundry 
which  can  do  the  wnshing 
for    4,000   men   a  week 


A  familiar  camp  sight.  The  customnr>' 
Monday  morning  line-up  at  the  laundry 


("^•••aiO  lot-  ntm  Sottt. 

General  view  of  the  laundry, 
by  a  22-hor»e-power  tractor. 


It  consists  of  four  wagons  placed  together  and  is  operated 
The  Chinaman -power  of  the  laundiy  has  not  been  figured  out 
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The  Symbol  of  Each  Patriot's  Devotion, 


An  appropriate  setting  for 
the  portrait  of  the  soldier 


Breathes 
there  an  en- 
listed man 
who  would 
not  wear 
such  a  ring 
OS  this? 

This  bracelet 
with  the Prcs 
idcnt's  por- 
trait for 

yount^  ladic!> 


A  watch  fob  which 
shows  the  Ameri- 
can flag  in  full  colors 
on  a  golden  shield 


i 


An  incandescent 
lamp  in  the  Na- 
tional colors  is  the 
latest  novelty  in 
patriotic  decora- 
tions for  the  home 


Patriotic  emblem  of 
classical  design  to 
be  worn  in  the  but- 
tonhole of  the  lapel 

Service  emblem 
transparency  for 
the  front  window 
which  shows  up  well 


I 


A  neat  little  device  that  will  hold  three  flags  in  place.  Use  three  American  flags  in 
it  or  make  a  combination  of  the  Nation's  flag  and  those  of  any  two  of  her  allies 


814 


Digitized  by  Google 


Three  Cheers  for  the  Red,  White,  and  Blue 


This  writing  case  makes 
it  possible  to  write  in  any 
position,  even  squatting  as 
this  suilor  lad  is  doing 


T>'pewriter  table  dressed  in  the  National  colors,  so 
that  it  will  not  interfere  with  the  typist's  speed 
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Even  the  baby's  dispatch  car 
displays  the  red,  white  and  blue 
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America's  Five  Million  Pleasure  Cars  Represent 


If  it  were  possible  to  concentrate  into 
one  car  the  aggregate  of  120,000,000 
horse- power  of  the  5,000,000  pleas 
ure  automobiles  in  the  United  States, 
that  car  would  be  able  to  travel  with 
a  speed  of  155,000,000  miles  an  hour, 
somewhat  less  than  one  fourth  the 
velocity  of  light.  Ignoring  speed 
laws  it  would  travel  from  the 
earth  to  the  sun   in  35  minutes 


Each  vehicle  uses  on  the  average  500  gallons  of  gasoline  a  year,  a 
total  of  2,500,000,000  gallons.  To  pump  all  this  gasoline  would  take 
one  of  the  modem  firebcats  eight  months.  In  that  time,  if  the  cit>- 
had  been  in  flames,  that  same  fircboat  could  have  thrown  enough  watrr 
upon  the  buildings  of  Manhattan  Island  to  drench  ever>'  structure 
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a  Total  of  120,000,000  Horse-Power 
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From  Logs  to  Legs: — Converting  the  Limbs  That 


At  the  right  is 
f.hown  a  pile  of  Eng- 
lish willow  wood, 
the  principal  raw 
material  of  the  arti- 
ficial-limb industry 
founded  in  Wash- 
ington D.  C,  by  a 
Civil  War  veteran 
who  had  lost  a  leg 


The  illustration  above  shows  the  first  step — the  sawing  of  the  logs  into  pieces  of  various 
■hapcs  before  they  are  put  away  to  season.    Only  wood  thoroughly  seasoned  is  used  for  limbs 


•ow  on  Trees  Into  Limbs  for  Crippled  Soldiers 


Many  of  the  employees 
'  i'  the  factory  are  cripples. 
Here  are  five  who,  to- 
gether, have  only  three 
Mtural  legs,  and  who  are 
now  engaged  in  helping 
their  brothers  in  misfor- 
t«ne.  The  factory  em- 
ploys about  250  workmen 
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Wild  ducks  and  geese  on  the 
game  fami  of  John  Haywood, 
Gardner,  Massachusetts.  The 
common  native  Canada  goose 
breeds  readily  in  captivity.  The 
main  requisite  for  raising  wild 
ducks  and  geese  is  a  small  pond 


Making  Game  Birds  Pay 

The  propagation  of  wild  game  requires  care- 
ful attention  to  details.  No  one  who  does  not 
feel  a  deep  interest  in  the  birds  themselves 
is  qualified  to  undertake  it.  Breeders  of 
wild  birds  are  advised  to  begin  on  a  small 
scale  and  learn,  by  first-hand  exfienence. 
what  those  well  versed  in  game  farming  term 
the  technique.  One  expert  in  rearing  wild 
birds  advocates  for  beginners  the  establish- 
ment of  a  game-raising  section  as  an  adjunct 
to  other  diversified  farming  and  a  gradual 
development  of  the  project.  A  few  ring- 
necked  pheasants  make  an  excellent  nucleus 
for  a  game  farm  for  the  enthusiastic  beginner. 


At  Amston,  Connecticut,  on  the 
property  of  Mr.  Charles  M. 
Ams,  the  National  Association 
of  Audubon  Societies  has  built 
a  wild-duck  house  to  solve  the 
problem  of  wintering.  The 
structure  is  boarded  down  into 
the  water  to  within  less  than  a 
foot  of  the  bottom  of  the  pond. 
The  pond  contains  a  floating 
platform  on  which  the  ducks 
may  feed,  rest  and  find  shelter 


The  pictures  on  these  two  pages 
come  to  us  from  Mr.  Herbert 
K.  Job  of  the  National  Associa- 
tion of  Audubon  Societies. 
They  represent  one  phase  of 
the  interest  in  rearing  »-ild 
birds.  The  possibilities  are 
unlimited.  Our  domestic  poul- 
try was  originally  a  wild 
species — extremely  wild — with 
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On  Your  Own  Home  Farm 


They  are  easy  to  obtain  and,  furthermore, 
pheasant -raising  is  considered  the  most 
profitable  branch  of  game-raising  at  present. 
The  birds  are  light  eaters,  of  good  size,  and 
they,  as  well  as  their  eggs,  bring  excellent 
prices.  Aside  from  the  pecuniary  aspects, 
however,  there  is  a  fascination  in  the  raising 
of  game  birds  which  will  amply  repay  the 
bird-lover  for  the  time  and  money  he  may 
devote  to  this  enterprise.  If  you  arc  interested 
m  raising  game  for  profit  or  pleasure,  write 
to  the  National  Audubon  Association,  1794 
Broadway,  New  York  city,  for  information 
on  the  subject  which  they  are  glad  to  furnish 


restricted  range.  Thanks  to 
game  farming  it  is  now  the 
nuMt  abundant  and  useful 
species  on  earth.  What  may 
not  be  exjjected  of  the  wild 
gooae,  the  wild  duck,  the  quail, 
the  pheasant  and  the  wild 
turkey  when  they  too  have 
been  domesticated  ?  Here  is  a 
fertile  field  for  lovers  of  wild  life 


While  pheasant  raising  is  the 
most  iucfiilivc  branch  of  game- 
breeding,  many  prefer  to  rear 
quails,  as  the  young  birds  stay 
with  the  hen  and  run  with  her 
for  shelter  to  the  coop  during 
showers,  whcrt  as  young  pheasants 
often  merely  squat  on  the  ground 


Tins  IS  an  exterior  view  of  the 
duck- house  at  Amston,  Connect- 
icut. It  solves  the  problem  of 
raring  for  the  deep-water  ducks 
whose  feet,  if  kept  out  of  water 
durnig  winter,  are  apt  to  freeze 
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German  Supply  Station  Is  Totally  Destroyed 


O        mm  Hen 


The  Railroad  Station  Is  Now  a  Scries  of  Shell  Craters 


1.  Supply  railway 

traclu. 

2.  Pile*  (>f  su|)p1irs.  cliiefly  Cimberg 

biiildiiiit  liuKoui!!. 
J.  Kiilla  of  barb<r<l  wire. 

* .  Piles  of  iron  stakes  used  for  strinisinu  barbed  wire 


train?  running  on  newly-laid 
for  use  in 


5.  Steel  roofing  for  dugouts  and  gun  positions. 

6.  Site  of  railroad  station  before  it  wa«  dc-stxo>-ed 

by  French  artilleo'-  Note  the  big  •hrll 
craters  (about  60  fe«t  across)  caused  by  4J0- 
mm.  shells. 

7-S-9.  Remains  of  railway  tracks  near  station  site. 
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When  a  French  Airplane  Observer  Gives  the  Range 


Rails  Are  Dislodged,  Ties  Broken,  Ammunition  Exploded,  Supplies  Destroyed 


10,  Broken  and  dislodscd  ti«  of  former  railway 
track*. 

!)•  Other  §uPT>lie9  piled  up.    Perishable  soods 

coverea  with  tent  cloth. 
12.  Battery  of  four  gunit.  with  abrij  (shelter)  for  the 

Kunncrs.   Emergency  trench  shows  in  front. 


1.^  DuRout  of  headquarters.    The  roof  can  be  seen. 

14.  Ammunition  park.    Nuic  the  German  soldiers 

standina  around. 

15.  German  9nldier<t  ^tandins  in  the  road  watching 

the  French  airplane  that  sriapped  their  pic- 
ture and  tookobscrvationscf  the  destruction. 
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If  the  blindfolded  French  soldier  succeeds  in  cutting 
the  string,  he  gets  the  package  of  tobacco  suspended 


Popular  Scietice  Monthly 

Saws  Without  Teeth  to  Cut 
Through  Metal 

OT  so  very  long  ago  the  dis- 
covery was  made  in  Ger- 
many that  metals  could  be  sawed 
easier  and  quicker  ^^nth  rapidly 
revolving  smooth  disks  of  steel 
than  with  toothed  circular  saws. 
It  was  found  that  the  cutting 
was  done  by  the  heat  generated 
by  the  friction  of  the  edge  of 
the  disk  against  the  metal.  The 
metal  is  melted  at  the  point  of 
contact,  while  the  steel  of  the 
disk,  being  cooled  by  the  air, 
does  not  reach  the  melting  point. 
The  disks  need  no  sharpening 
and  do  not  wear  out  so  quickly 
as  the  toothed  saws  heretofore 
used  for  cutting  metal.  The 
faster  the  disk  revolves,  the 
greater  the  amount  of  heat  gen- 
erated, and  the  quicker  the  job. 


Cut  the  String,  Blindfolded,  and 
Win  a  Package  of  Tobacco 

THERE  are  times  when  the  soldiers  in 
their  camps  or  cantonments  may 
give  themselves  up  to  rest  or  pleasure. 
After  all,  men  are  but  boys  grown  up 
and  must  have  their  recreation.  Realizing 
this,  the  military  authorities  in  France 
provide  as  much  entertainment  as 
possible  for  the  men  off  duty,  but 
as  a  rule  the  men  must  relv 
for  their  amusement  upon 
theirowii resources.  Games 
of  every  kind  are  played 
The  illustration  shows 
one  of  the  favorite  forms 
of  a  blindfolding  game 
played  by  soldiers  in 
their  leisure  hours. 
Strings  are  stretched 
from  tree  to  tree  and 
from  these  strings  pack- 
ages of  tobacco  are  sus- 
pended. The  player  is 
blindfolded  and  pro- 
vided with  a  pair  of 
scissors.  With  one  hand 
he  seeks  to  cut  the  string 
from  which  a  package  of 
tobacco  is  suspended.   If  he  jjy^  ^ 

succeed  the  tobacco  is  his.       after  their 


Introducing  the  Busy  Honey  Bee — 
Ecclesiastical  /Vrchitect 

FOR  centuries  bees  have  excited  won- 
der and  admiration.    Their  archi- 
tectural skill  is  dwelt  on  over  and  over 
again.    But  did  anyone  ever  hear  of 
their  building  a  church?     It's  beer, 
done.  The  accomplished  and  cultured 
swarm  of  superbees  that  did  this 
belong  to  Mr.  George  F.  Bower- 
sox,    of    Portland,  Indiana. 
Unfortunately   we  cannot 
give  the  bees  credit  for 
originating  the  idea.  Mr. 
Bowersox  did  that.  He 
made  a  framework  of 
light  laths  and  covered 
it  in  80  that  the  bees 
wru'd  consent  to  use 
it  as  a  hive.  They 
industriously  filled  in 
all  the  spare  space  with 
comb,  which  is  preciaely 
what  their  owner  wanted. 
The  result  is  that  they 
have  allowed  themselves 
to  be  beguiled  into  con- 
structing a  church,  whic^ 
can  be  seen  from  our  luu- 
tration,  is  a  really  attract- 
ive piece  of  architecture. 


is  little  church 
owner's  plan 
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Air  Raiders  Don't  Like 
These  Lights 

DURING  their  recent  rnida  on 
Paris  the  German  aviators 
were  greatly  dLconcerted  by 
rockets  which  the  French  sent 
up  and  which  discharged,  before 
dropping,  parachutes  with  bright- 
ly burning  fuses.  These  para- 
chutes dropped  slowly  and  their 
fuses  cast  a  brilliant  glare  upon 
the  hostile  airplanes,  making  them 
a  good  target  for  the  anti-aircraft 
guns.  It  is  a  safe  guess  that  the 
free  fireworks  were  rut  enjoyed  by 
the  Germans. 
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The  ground  pine  seems  to  grow  naturally  right 
out  of  the  boulder  and  the  effect  is  very  attractive 


Artificial  Birds  Give  a  Realistic 
Appearance  to  the  Flower  Bed 

BIRDS  are  sociable  creatures.  If  one 
finds  a  pleasant  spot  and  seems  to 
stay  around  it,  his  presence  will  do  more 
than  anj'thing  else  to  attract  others.  Fpr 
this  reason  the  use  of  artificial  birds  in 
garden  plots  and  as  props  on  which  to 
train  growing  vines  has  found  favor. 

The  birds  are  pivoted  on  stakes  of 
varying  heights  so  that  they  may  be 
used  in  beds  of  dwarf  plants  or  tall  ones. 
The  eflfect  is  very  pleasing  to  the  eye. 


Artificial  birds  mounted  on  sticks  are  ornamental 
in  the  garden  and  attract  other  birds  to  the  spot 


How  a  Floral  Urn  Was  Made 
From  a  Boulder 

A LARGE  granite  boulder  hollowed  out 
as  a  receptable  for  a  potted  plant  is 
the  ornament  which  adorns  the  porch  at 
the  home  of  Paul  Brochier,  on  West 
Adams  Street,  Los  Angeles. 

The  rock  is  practically  round,  except 
that  it  is  .slightly  flattened  on  the  base 
to  give  it  a  firm  setting.  With  an  ordinary 
rock-drill  the  inside  of  the  stone  was 
hollowed  out  so  that  a  large  flower  pot 
would  fit  in  exactly.  A  small  drainage 
hole  was  drilled  through  to  the  bottom 
and  a  ground  pine  was  planted  in  the 
flower  pot. 


Old  Tin  Cans  Figure  in  Milady*s 
Costume 

FEW  women  who  are  proud  of  the 
fact  that  they  wear  hosiery,  un- 
derwear and  dresses  made  of  silk, 
realize  that  old  tin  cans  contribute 
from  twenty  to  three  hundred  per 
cent,  in  weight  to  the  glossy  silks 
worn  by  them.  The  price  of  silk  has 
increased  enormously  and  to  enable 
them  to  sell  heavy  silks  at  a  price 
that  will  yield  a  reasonable  profit 
and  yet  be  within  the  means  of  the 
average  purchasers,  the  manufac- 
turers resort  to  the  practice  of 
weighting  the  silk  with  tin  tetra- 
chloride, derived  from  old  tin  cans. 
Five  thousand  tons  of  tin  were  used 
for  that  purpose  in  1917.  Don't 
throw  away  the  empty  tomato  cans! 
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Some  Home  Camp  Comforts  For  Those 


This  collapsible 
canvas  house  tent 
is  roomy  and  com- 
fortable, and  can  be 
rolled  into  a  small 
bundle  for  shipmer.t 


Boiler  improvised  of  a 
small  and  a  large  pail,  the 
small  pail  resting  on  stones 


Folding  camp  chairs,  a  slat  curtain -roll 
table  top  and  a  gas  lantern  for  the  camp. 
A  compact  and  convenient  set  of  furniture 


This  thiec 

camp 

a  one-fo 
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Who  Love  Life  in  the  Great  Outdoors 


This  life  belt  of  ruD* 
ber,  inflated  with 
air,  is  kept  under 
pressure  in  a  capsule 
attached  to  the 
waist  at  all  times 


frjrr>rf' 


This  waterproof  duck  kapok  sleeping-pocket  has  an 
outside  covering  to  keep  the  jjocket  dry  when  it 
rains.    It  is  a  very  useful  piece  of  camp  furniture 


A  canteen  which  is  hung  to  an 
overhead  branch  and  tilted  by 
pulley  and  cord  for  filling  a  cup 
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The  Story  of  a  Wireless  Hero 


How  a  wireless  operator,  with  great  ingenuity  and  re- 
sourcefulness, repaired  his  apparatus  during  a  terrific  gale 

By  J.  Andrew  AVhite 


I LIKE  to  think  of  Wireless  Operator 
A.  S.  McKenzie  as  a  hero,  although  he 
cannot  be  placed  among  those  who 
have  clung  to  a  swaying  table  and  sent 
out  frantic  appeals  for  aid  as  a  submarine's 
shells  screamed  by  the  radio  cabin.  Mc- 
Kenzie's  battle  was  against  the  greater 
forces  of  Nature.  And  not  alone  that  he 
won,  but  because  he  stood  a  test  of  over- 
coming apparently  hopeless  difficulties 
by  ingenuity  and  resourcefulness,  his  ex- 
perience is  worth  the  telling. 

It  properly  begins  at  a  point  700  miles 
from  shore  in  a  wintry  sea.  His  ship, 
the  Pennsylvania,  was  not  large,  nor  new. 
She  shivered  from  stem  to  stern  with  each 
plunge  into  the  seething  green  wastes  as 
the  gale  increased  in  fury;  with  terrifying 
regularity  her  after-deck  was  buried  un- 
der heavy  seas  that  s^^^rled  about  the 
wheel-house  and  strained  to  tear  it  loose. 
Back  in  the  saloon,  off  duty,  the  operator 
wondered;  there  had  been  storms,  but 
never  anything  like  this. 

A  giant  wave  bore  down  on  the  strain- 
ing vessel.  With  a  crash  and  an  ominous 
long-drawn  rip,  the  cover  of  No.  1  hatch 
went  over  the  side,  the  funnel  wrenched 
loose  from  its  stays  and  the  wreckage 
from  a  smashed-in  bridge,  pilot  house  and 
wireless  cabin  swept  back  with  a  clutter 
of  doors  that  had  once  protected  forward 
staterooms.  Below,  a  muffled  rumble 
conveyed  the  information  that  the  cargo 
of  liquid  asphaltum  had  broken  loose, 
threatening  annihilation  of  propelling 
engines  upon  which  safety  depended. 

The  Storm's  Work  of  Havoc  Begins 

Then,  in  the  tumult,  a  pungent  smell 
of  acid  arose  and  large  streams  of  oil 
entered  the  saloon.  All  hands  were 
puzzled;  but  the  operator  knew.  The  glass 
plate  condenser  of  his  set  was  mounted 
on  the  deck,  and  the  planking  was 
anything  but  secure.  A  crippled  set  to 
oppose  the  greed  of  the  furies!  A  stanch 
spirit  sank  before  realization  of  the  truth. 


Slipping  and  sliding  on  the  oil-soaked 
floor,  buffeted  about  by  the  roll  of  the 
ship,  he  fought  his  way  out  of  the  saloon. 
On  hands  and  knees  he  struggled  to  the 
wireless  cabin. 

The  place  was  knee-deep  in  water,  the 
set  a  wreck.  On  the  floor  the  transformer 
coil,  two  pairs  of  phones,  accumulators, 
the  condenser  and  all  the  cells  were  adrift 
in  a  slush  of  broken  glass.  A  glance  as- 
sured him  that  the  service  switch  waa  up, 
the  starter  "off."  Salt  water,  however, 
had  usurped  the  function  of  human  hands 
and  had  made  a  connection  which  kept  the 
motor  running  slowly. 

It  must  be  stopped.  Scrambling  about, 
gaining  a  precarious  hold  and  losing  it 
with  each  wild  pitch  of  the  ship  threaten- 
ing to  drop  him  amid  the  swirl  of  broken 
glass  and  smashing  equipment,  he  worked 
to  a  favorable  position.  A  few  tugs  and 
off  came  the  wiring. 

The  Gale  Redoubled  in  Fury 

The  vessel  rolled  her  top  deck  under 
water  and  pitched  like  a  frightened  steed- 
He  fled  the  place,  in  search  of  the  captain. 

That  officer  was  found  wedged  in  be- 
tween the  stove-in  bridge  and  the  pilot- 
house; he  had  squeezed  into  this  position 
to  keep  from  being  blown  overboard. 
McKenzie  reported  conditions. 

"Leave  everything  and  go  below!*' 
bellowed  the  captain.  "We  can  do  noth- 
ing now  but  try  to  save  the  ship.**.-,  - 

And  below  he  stayed  through  a  night 
of  terror.    There  was  no  sleep  for  anyone. 

With  the  first  flush  of  dawn  the  ^^ind 
died  down.  The  day  broke  clear,  but 
mountainous  seas  still  tossed  the  ve«el 
about  like  a  cork.  No  immediate  reed 
for  an  SOS  appeared,  but  there  were  im- 
portant orders  to  be  received  from  the 
owners,  the  captain  remarked  as  he  dis- 
consolately viewed  the  wreckage  in  the 
wireless  room.  Every  effort  must  be  made 
to  patch  things  up  enough  to  gel  a 
message  through. 
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"I  Listened  and  Caught  the  U.  S.  S.  Proteus** 


Standing  knee-deep  in  water — transformer  coils,  phones,  accumulators,  and  cells  adrift  in  a 
slush  of  broken  glass— salt  water  having  established  a  connection  that  kept  the  motor 
running  slowly,  and  which  must  be  stopped,  a  nearly  exhausted  operator,  after  hours  of 
back-breaking  efforts  and  dogged  persistence,  won  the  day — he  got  his  message  across 
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At  nine  in  the  morning  the  operator 
began  to  work,  assisted  by  the  ship's 
carpenter.  Time  passed,  but  practically 
no  progress  had  been  made  on  the  slippery 
floor;  then  a  thoughtful  mate  sent  up  a 
bucket  filled  with  sand.  An  hour  had 
elapsed  before  the  transformer  was  back 
in  its  case  and  made  fast.  The  auxiliary 
and  accumulators  were  removed  entirely 
and  the  condenser  set  upright.  Spare 
plates  which  had  been  kept  on  the  floor 
had  somehow  remained  whole,  but  the 
acid  had  attacked  the  tinfoil  and  it  was 
peeling  off  most  of  them.  The  container 
was  cracked. 

Asbestos  Paste  to  the  Rescue 

An  appeal  to  the  engineers  brought 
some  asbestos  paste  to  the  cabin,  and  a 
so-called  repair  was  eflFected.  The  result 
of  four  hours'  intensive  work  was  a  con- 
denser haphazard  in  appearance  but 
boasting  twenty-four  plates. 

With  an  intermission  here  consisting 
of  space  for  a  long-drawn  breath,  Mc- 
Kenzie  turned  to  the  task  of  drying  out 
the  rest  of  the  equipment.  The  rheostats 
had  to  be  taken  down,  dried  and  oiled 
with  insulative  oil.  The  starter  and  the 
transformer  required  the  same  treatment. 
Two  solid  hours  were  spent  on  the  motor; 
first  the  brushes  came  off  and  the  inside 
was  oiled  as  well  as  possible;  there  was 
no  time  to  take  out  the  armature. 

Resourcefulness  Wins  an  Inning 

It  was  eight  o'clock  then.  Eleven  hours 
of  exhausting  work  lay  behind  the  oper- 
ator, but  the  race  against  time  did  not 
allow  for  a  stop  for  dinner.  He  tried  out 
the  set.  The  first  thing  to  go  was  the 
generator  rheostat.  Patiently  he  re- 
paired it.  It  blew  again.  With  twenty 
feet  of  iron  wire  wound  on  a  pencil  he 
created  a  resistance.  This,  after  a  series 
of  patient  experiments,  performed  its 
function,  although  the  motor  ran  un- 
steadily and  sparked  furiously.  Another 
precious  hour  had  been  lost. 

Once  again  the  set  was  started,  the 
key  depressed  and  a  radio  land  station 
call  flew  off  across  the  sea.  "A  great 
moment,"  McKenzie  describes  it.  "I 
waited.  No  answer.  When  I  tried  again 
the  starter  burned  out  in  two  places. 

"Once  more  the  asbestos  paste  proved 
invaluable;  but  the  release  magnet  now 


refused  to  hold.  With  wire  I  hooked  it 
up.  The  motor  started  then;  but  this 
time  the  field  rheostat  went  on  strike." 

More  Repairs  Under  Difficulties 

Painstaking  repairs  were  made,  only 
to  learn  that  although  the  apparatus 
operated,  the  generator  rings  were  arcing 
across  the  dividing  rings  while  the  brush 
holders  were  leaking  into  the  frame. 

"These  defects  were  remedied,"  says 
the  operator,  telling  of  his  experience, 
"and  I  tried  again.  It  was  now  midnight. 
I  called  CQ  for  a  long  time  but  received 
no  answer.  ...  I  had  forgotten  that 
the  phones  had  been  in  acid  and  water 
all  the  day  before. 

"Although  I  dried  out  the  headgear  in 
the  steam  oven  it  waa  as  wet  as  ever  again 
in  ten  minutes.  I  tried  cleaning  the 
phones,  while  warm,  with  gasoline.  Still 
I  could  hear  nothing. 

"The  aerial  was  intact.  I  tried  the 
tuner  wjth  the  battery  and  found  it  dead. 
At  two  in  the  morning  I  succeeded  in  dry- 
ing it  out. 

At  Last  a  Hopeful  Sign 

"I  listened  and  caught  the  U.S.S. 
Proteus.  My  spirits  rose.  I  called  him 
— and  away  went  the  condenser,  shot  to 
pieces ! 

"Two  hours  later  it  was  rigged  up 
again,  but  the  motor  brushes  were  short- 
ing through  the  frame. 

"I  quit,  and  turned  in  for  a  nap." 

At  six  in  the  morning,  after  a  scant  hour 
and  a  half's  sleep,  McKenzie  turned  to 
the  job  again.  The  sea  still  lashed  vi- 
ciously at  the  vessel's  side.  Practically 
all  his  work  had  gone  for  nothing.  Every 
seam  in  the  wireless  cabin  was  open, 
the  roof  badly  sprung  and  his  set  as  wet 
as  ever.  But  at  noon,  after  six  hours 
of  back-breaking  effort,  he  considered 
everything  in  readiness  and  again  tried 
to  start  up.  Nothing  happened.  All  the 
current  went  to  ground  through  the 
soaked  insulation. 

With  dogged  persistence  he  turned  once 
more  to  the  task.  Hours  slipped  by. 
precious  ones.  It  was  eight  o'clock  in 
the  evening  when  a  nearly  exhausted 
operator  concluded  his  long  labor  with 
motor  and  wiring.  But  it  was  done; 
a  loyal  sense  of  duty  was  rewarded — 
this  time  he  got  his  message  across! 


*Digitizj|||||^)OgIe 


Aquaplane  Racing  Full  of  Genuine  Thrills 


Novel  racecourse  provides  hilarious 
fun  with  many  thrills  but  no  danger 


Each  channel  is  supported  by  tubular  floats.  The  tracks,  two  or  more  in  number,  are 
elliptical.    The  shallow  water  eliminates  danger  but  is  wet  enough  for  thrilling  spills 


DID  you  ever  see  an  aquaplane  race? 
If  you  like  fun,  do  not  fail  to  visit 
the  nearest  aquaplane  racetrack. 
Of  course,  you  have  seen  aquaplanes  in 
tow  of  fast  launches,  crazily 
lunging  in  the  turbulent 
wake  of  the  propeller,  while 
some  daring  bather  made 
frantic  efforts  to  maintain 
his  balance. 

The  aquaplane  racetrack 
shown  in  our  illustration  is 
the  invention  of  Hubert  A. 
Myers,  of  Toledo,  Ohio.  It 
may  be  divided  into  two, 


Cable  Crip 


Showing  how  the  "gripper" 
engages  the  running  cable 


three,  or  more  parallel  channels  which 
form  the  tracks  for  the  aquaplanes. 
The  moving  power  is  a  cable  kept  in 
motion  by  a  gasoline  or  other  kind  of 
engine.  The  aquaplanes  are 
attached  to  upright  posts  of 
a  framework,  the  submerged 
part  of  which  runs  on  small 
trolley  wheels,  within  a 
grooved  trolley  track,  grip- 
ping the  cable  by  means  of 
a  "gripper." 

The  race  is  full  of  thrills 
and  spills,  duckings  and 
jeers,  laughter  and  cheers. 
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Trolley  Track 
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No  Very  Great  Danger  in 
Malcing  Explosives 


r 


The  problem  of  dividing  this  strawberry  shortcake, 
too  big   for   a   knife,   was   solved   by   sawing  it 


A  Giant  Strawberry  Shortcake.  It  Had 
to  be  Cut  with  a  Cross-Cut  Saw 

EVERY  year  the  little  town  of  Burton, 
situated  on  Vashon  Island,  a  few 
miles  from  the  city  of  Tacoma,  holds  a 
good  old-fashioned  strawberry  festival 
to  which  the  public  is  cordially  invited. 
The  Island  Commercial  Club,  a  "live-wire" 
in  the  community,  conducts  the  festivi- 
ties. Heretofore  plain  strawberries,  sugar 
and  cream  have  been  the  order  of  the 
day,  but  the  committee  that  had  charge  of 
the  affair  this  year  took  it  into  their  heads 
to  do  something  different  and  original. 

Accordingly  they  waited  upon 
two  members  of  the  Burt 
Woman's  Club,  far  famed 
for  their  culinary  accom- 
plishments, and  told 
them  to  put  on  their 
thinking  caps.  The 
ladies  rose  to  the  oc- 
casion and  the  result 
was  the  making  of  a 
strawberry  shortcake  of 
exquisite  taste  and  gen- 
erous proportions. 

No  knife  equal  to  the 
situation  could  be  found, 
but  H.  G.  Parkes,  presi- 
dent of  the  Commercial 
Club,  suggested  the  use  of 
a  cross-cut  saw.  Every- 
body echoed  "Why  not?" 


N  a  paper  read  before  a  med- 
ical association  in  the  East,  Dr. 
W.  G.  Hudson,  medical  direc- 
tor of  E.  I.  duPont  de  Nemours 
&  Co.,  manufacturers  of  ex- 
plosives, recently  made  some 
interesting  statements  concern- 
ing the  risks  connected  with 
the  manufacture  of  powerful 
explosives.  He  asserted  that 
the  dangers  of  that  industr>' 
were  greatly  exaggerated.  As 
a  matter  of  fact,  railroading 
shows  much  higher  injury  and 
death  rates  than  the  manufac- 
ture of  explosives.  Of  the  ac- 
cidents which  occur  in  explosive 
factories  only  a  small  percentage 
are  actually  caused  by  explo- 
sives. Four-fifths  of  the  accidents  are 
due  to  carelessness  or  negligence  of  em- 
ployees who  disregard  the  precautions 
necessary  wherever  men  are  working 
with  tools  and  machinery.  By  increasing 
the  share  of  work  done  by  machinery 
and  reducing  the  number  of  workers  in 
proportion  to  the  increased  use  of  mechan- 
ical appliances,  the  manufacturers  of 
explosives  are  striving  to  diminbh  the 
hazards  connected  with  their  business. 


Remove  the  handle  of  your  grip 
and  it  will  be  safe  from  thieves 


Use  This  Detachable  Handle  to 
Protect  Your  Grip 

N  order  to  make  it  at  least 
very  awkward  for  a  thief 
to  steal  a  bag,  Mr.  A.  C. 
Aagebery,  of  Indiana,  has 
invented    a  detachable 
handle.    This  can  be 
fitted  to  both  new  and 
old  bags  and  valises. 
It  is  merely  a  pair 
of  sockets  into  which 
the  removable  handle- 
piece  fits  and  from 
which  it  is  removable  by 
pressing  a  button. 

The  handles  being  non- 
interchangeable,  theft  by 
fitting  another  handle  is 
not  possible.  The  thief 
would  have  to  carry  the 
bag  under  his  arm. 
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Unloading  Freight  Cars  by  Machinery 


No  worry  then  about  shortage  of  labor 


SOME  of  the  con- 
gestion of  rail- 
road traffic  since 
the  outbreak  of  the 
war  has  been  partly 
due  to  the  detention 
of  loaded  cars  in  rail- 
road yards  or  on  sid- 
ings. In  many  cases 
companies  pleaded 
that  the  scarcity 
of  laborers  made  it 
impossible  for  them 
to  unload  their  cars 
promptly.  Hence, 
mechanical  unload- 
ing of  freight  and 
coal  cars  has  be- 
come of  vital  importance 
I    Recently    a  Chicago 


Accelerating  the  unloading  of  railway 
cars  by  the  use  of  endless-chain  buckets 


duce  the  cost  of  un- 
loading to  one-third 
of  what  must  now  be 
paid  to  shovelers.  The 
device  consists  of  an 
endless-chain  bucket 
elevator  carried  by 
projecting  arms 
which  are  counter- 
balanced by  a  con- 
crete block  at  the 
opposite  end  and 
mounted  on  a  piv- 
oted frame  supported 
on  a  traveling  bridge 
or  crane  which  strad- 
dles the  car  and  can 
be  moved  from  car 
to  car  as  the  work  proceeds. 
One  man  is  sufficient  to  operate  this 


inventor  put 

on  the  market  a  mechanical  unloading  machine,  which,  according  to  the  mate- 
de\ice,  which,  he  claims,  will  not  only  rial,  will  unload  from  thirty  to  forty 
mean  a  large  saving  of  labor  but  also  re-    tons  an  hour.   At  that  rate  one  operator 

with  this  machine  can  unload 
five  cars  in  one  day.  To  do  the 
same  amount  of  work  by  the  old 
method  would  require  about  ten 
or  twelve  men. 

The  bucket-chain  elevates  the 
material  to  a  horizontal  belt 
which  deposits  the  material  re- 
moved from  the  car  wherever 
it  is  wanted.  Both  conveyors 
are  operated  by  small  electric 
motors  controlled  from  the 
operator's  cab. 

The  entrance  of  the  United 
States  into  the  war  has  acted 
as  a  stimulus  to  inventive  genius, 
and  since  the  war  necessarily 
removes  from  ordinary  channels 
of  labor  a  large  percentage  of 
men,  any  device  that  holds  out 
promise  of  usefulness  in  sub- 
stituting mechanical  labor  for 
that  of  man  is  worthy  of  more 
than  passing  consideration.  If 
this  inventor's  claims  are  sub- 
stantiated, one  of  the  most 
serious  causes  of  delay  in 

The  traveling  belt  (at  left)  receives  its  burden  from  freight-handling  will    be  elimi- 

buckets  unceasingly  and  deposits  it  where  wanted  nated. 
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The  combination  croquct-pool  game.  Except  for  the  pockets  on  the  comers  and  sides  no  sp>ecial 
apparatus  is  used  when  the  game  is  played  outdoors.    For  indoor  play  lighter  balls  arc  desirable 


Combining  Two  Favorite  Sports- 
Croquet  and  Pool 

CROQUET  enthusiasts  and  devotees 
of  the  pool  table  may  enjoy  the  new 
game,  shown  in  the  accompanying  illus- 
tration. It  may  be  played  either  out- 
doors or  indoors. 

Pockets  are  fastened  in  place  on  the 
ground  exactly  as  on  a  pool  table,  one 
at  each  corner  and  on  each  of  the  longer 
sides.  By  numbering  the  balls  combina- 
tions such  a.s  lend  fascination  and  excite- 
ment to  pool  may  be  obtained.  Except 
for  the  pockets  no  special  apparatus  is 
necessary.  The  regulation  croquet  balls 
and  mallets  answer  the  purpose;  but  for 
indoor  use  lighter  balls  may  be  found 
more  desirable  and  less  noisy. 


Water-filled  Roller  Combines 
Scraper  and  Handle-Lock 

A MANUFACTURER  of 
Berea,  Ohio,  has  recently 
placed  on  the  market  a  com- 
bination handle-lock  and  rol- 
ler-scraper for  use  with  lawn 
rollers  weighted  with  water. 
This  device  holds  the  handle 
upright  when  it  is  not  used, 
thus  making  it  unnecessary 
to  counterweight  the  handle. 
The  scraper  may  be  lowered 
for  cleaning  the  roller  surface. 
Thft  weight  may  be  regulated 
^'ume  of  water. 


When  roller  is  not 
in  use  the  lock 
holds  up  handle 


Over  Fifty  Different  Woods  Are 
Sold  as  Mahogany 

THE  name  "mahogany"  is  applied 
commercially  to  more  than  fifty  dif- 
ferent woods.  Perhaps  half  the  lumber 
now  sold  under  that  name  is  not  true 
mahogany,  for  the  demand  greatly  ex- 
ceeds the  supply. 

The  tree  is  only  native  to  the  limited 
area  between  southern  Florida  and  north- 
ern South  America.  Nowhere  else  does 
it  really  flourish.  But  the  public  vdW 
have  mahogany.  Women  want  it  for 
furniture,  business  men  prefer  it  for 
office  fixtures,  and  teak  and  mahogany 
are  rivals  in  the  affections  of  ship-builders. 
Therefore  substitutes  flourish. 

It  is  not  surprising  that  the 
real  wood  is  so  expensive  when  it 
is  learned  that  it  takes  from 
one  hundred  to  one  hundred  and 
fifty  years  for  a  mahogany  tree  to 
reach  merchantable  size. 

Most  of  the  substitutes 
bear  little  more  than  a  general 
resemblance  to  the  genuine 
wood,  but  skillful  finishing 
makes  them  very  much  alike. 
Experts  can  usually  distin- 
guish between  them  by  the 
aid  of  an  ordinary  pocket 
lens.  The  efforts  of  the  super- 
ficial, however,  to  judge  the 
wood  by  its  appearance, 
weight,  grain,  and  color  often 
lead  them  astray. 
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Making  Money  Out  of  Rabbits 


How  a  young  woman  taught  herself 
ning  and  engaged  in  a  business  that 

A YOUNG  woman  in  Los  Angeles, 
Mrs.  Carl  Sherman,  has 
taught  herself  fur-raising 
aod  tanning  and  maintains 
a  "rabbitry"  of  three  or 
four  hundred  choice 
specimens.     She  is  the 
founder  and  instructor 
of  the  "Southern 
California  Coney  Fur 
Club,"  and  has  a 
large  established 
trade   both   in  skins 
and  garments  of  fur. 

Instructions  in  rabbit- 
raising  and  tanning 
were  obtained  from  the 
Government.  To  learn 
garment-making  she 
sent  to  Chicago  for  the 
cheapest  set  of  furs  of 
fashionable  cut  that 
could  be  had.  These 
she  carefully  ripped  up,  studying  the 
seaming  and  finish,  and  afterwards  using 
the  pieces  for  patterns.  Now  she  makes 
fur  sets  — muff  and  cape — that  sell  for 
forty  or  more  dollars. 

In  her  own  back-yard,  on  a  fifty-foot 
lot,  are  pens  of  up-to-date  construction 
full  of  aristocrats  in  the  coney-world — 


After  being  tanned  the  skins  are 
softened  by  scraping  and  rubbing 


1 
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Only  aristocrats  of  the  rabbit  world  occupy  apart- 
ments in  Mrs.  Carl  Sherman's  strictly  modem  hutch 


fur-raising  and  tan- 
anyone  can  learn 

Himalayas,  English 
Snow  Shoes,  Imperial 
Blues,  Flemish  Blacks, 
French  Silver,  little  Jap- 
anese and  other  varieties. 
And  in  her  cottage  are 
chests  full  of  preserved 
skins  that  sell  for  eight 
dollars  each  unmade, 
while  her  transactions 
in  made  skins  amount 
to  several  hundred 
dollars  a  month. 
Yet  a  child  could 
learn  the  trade,  she 
declares.  The  formula 
is  simply  five  gallons 
of  water,  four  pounds 
of  common  salt,  and 
two  ounces  of  sulphuric 
acid,  made  into  a  solu- 
tion, in  which  the  skins 
are  soaked  from  six  to 
twenty  days  according  to  their  weight; 
they  are  then  dried  in  the  shade,  pulled 
and  stretched  by  hand,  and  rubbed  over 
the  edge  of  a  hardwood  board  until  pli- 
able. Finally  they  are  immersed  in  gaso- 
line, rubbed  over  while  wet  with  corn- 
starch or  fuller's  earth,  dried  in  the  sun, 
and  brushed. 

Having  mastered  the  business 
in  its  details,  Mrs.  Sherman  last 
October  formed  a  club  of  her 
neighbors,  which  in  December 
had  thirty-two  members,  all  rais- 
ing their  own  rabbits,  tanning 
their  own  skins  and  making  fash- 
ionable fur  pieces  for  the  trade. 

The  club  prepares  an  exhibit 
of  fur  garments  for  the  annual 
show  of  the  California  Rabbit  As- 
sociation. This  exhibit  includes 
a  wide  variety  of  fur  pieces,  such 
as  hats,  muffs,  capes,  scarfs,  slip- 
pers and  bags — all  of  fashionable 
cut  and  beautiful  shades  and 
markings.  The  club  never  lacks 
a  market  for  its  wares;  as  a  mat- 
ter of  fact,  the  members  find  the 
demand  exceeding  the  supply. 
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Six  motor-cycles 
on  each  side  in 
this  tug  of- war 
pulled  until  they 
were  exhausted 


Two  Teams  of  Six  Motor- Cycles 
Have  a  Tug-of-War 


explo- 
Bang! 


"ARE  you  ready?  Go!" 
l\      Then  follows  a  series  of 
sions.    "Gr-r-r!    Bang!  Bang! 
Whoosh!   Pop!   Pop!  Pop!" 

This,  coupled  with  clouds  of  sand 
flying,  and  shouts  and  laughs  from  the 
spectators,  gives  a  slight  idea  of  what 
recently  took  place  on  a  California  beach. 

Following  a  friendly  ar-   

gument  concerning  the 
pulling  power  of  dilTerent 
makes  of  machines  by 
members  of  the  Los  An- 
geles Motor  Cycle  Club, 
a  tug-of-war  for  motor- 
cycles was  arranged.  The 
competing  machines  were 
arranged  in  teams  of  six, 
and  hitched  to  a  one- 
hundred  -  and  -  fifty  -  foot 
manila  cable.  The  en- 
gines were  started  up,  and, 
at  a  given  signal,  all  the 
clutches  were  let  in  to- 
gether. For  ten  minutes 
the  game  little  machines 
pulled  each  other  back  and 
forth  along  the  beach.  At 
the  end  of  that  time  they 
had  all  dug  themselves 
in  until  they  could  run  no 
longer.  The  winning  team 
won  by  just  eight  inches! 


Bathing  both  eyes 
at   the  same  time 


Bathtubs  for  the  Eyes.  They  Have 
Running  Water,  Too 

FRIEDRICH  MAIER,  of  Elizabeth. 
N.  J.,  suffering  from  some  eye 
trouble,  consulted  an  eye  specialist  who 
recommended,  as  part  of  the  treatment, 
frequent  bathing  of  the  eyes  in  cold 
water.  Mr.  Maier  found  these 
baths  beneficial,  but  did 
not  like  the  manner  of 
taking  them.  After 
having  given  the 
matter  consider- 
able thought,  he 
made  a  pair  of 
miniature  bathtubs 
for  the  eyes,  fitted 
them  to  the  head  like 
goggles,  and  fastened  them 
securely  in  place  by  a  strap 
around  the  head.  He  fitted  each  of  the 
little  bathtubs  with  an  inlet  at  the  top 
and  an  outlet  at  the  bottom.  Connecting 
the  inlets  by  means  of  rubber  tubes  with 
a  water  reservoir  or  the  faucet  and  turn- 
ing on  the  water  a  stream  of  water  flowed 
through  the  two  bathtubs,  washing  thf 
eyes  and  eventually  draining  through 
rubber  tubes  connected  with  the  outlets, 
into  a  basin  or  the  sink. 

The  inventor  was  thoroughly  satisfied 
with  the  efficiency  of  thU 
apparatus  and  so  was  tr- 
eye  doctor  for  whom  h> 
made  a  copy  of  the  devic- 
and  who  used  it  with  ex 
cellent  success  in  his  clinic 

The  device  is  of 
value  in  all  cases  where 
continued  washing  of 
eye  or  both  eyes  is  neces- 
sary.    As  the  cups  ar? 
provided  with  glass  front*, 
like  goggles,   the  docto* 
can    observe    the  effec* 
of  the  washing  upon  th' 
eye  of  the  patient.  The 
device  can  be  used  for  but 
one  eye  or  both,  as  de- 
sired, and  the  patient  rra* 
be   standing,  sitting, 
lying  down. , 

The  illustration  explains, 
better  than  words  can  do. 
the  method  of  using  thi* 
apparatus. 
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Making  Soap  from 
Table  Refuse 


TO  conserve  the  fats 
contained  in  the  table 
refuse  and  dishwater  of  the 
soldiers'  mess,  the  British 
military  authorities  installed 
grease  traps.  The  fat  col- 
lected in  these  traps  averages 
more  than  one  ounce  for 
each  man  daily.  The  trap 
consists  of  a  tin-lined 
wooden  box,  divided  into  two 
compartments  by  a  parti- 
tion which  does  not  reach 
the  bottom  by  about  four 
inches.  The  dishwater  and 
the  table  refuse  are  poured 
through  a  strainer  into  the 
vat.  As  the  water  cools, 
the  fat  forms  a  crust  on  top 
and  is  skimmed  off. 


Columbia  University's  fifteen-ton  sundial.  You  can't 
set  this  timepiece  ahead  an  hour  to  save  daylight 


This  Press  Can  Make  Two  Thousand 
Bricks  of  Fuel  a  I>ay 


Giant  Granite  Ball  Tells  Time 
with  Great  Accuracy 


'^HE  scarcity  of  coal  in  all  belligerent     \  HUGE  shining  ball  of  green  granite, 

xV  weighing  more  than  fifteen  tons,  is 
placed  at  the  edge  of  the  campus  of 
Columbia  University,  New  York  city, 
for  use  as  a  sundial.  It  is  set  on  a  solid 
stone  base  on  the  upper  surface  of  which 
are  mounted  two  curved  brass  plates. 
The  edges  of  the  oval  shadow  cast  by  the 
ball  fall  along  the  two  brass  plates  and  a 
comparison  will  give  the  correct  time. 
Professor  Jacoby,  of  the  astronomy  de- 
partment, has  estimated  that  the  degree 

of  inaccuracy  of  the 


X  countries  has  imposed  upon  all  na 
tions  the  necessity  of  exercising  great 
economy  in  the  use  of  fuels.  Long  before 
the  war  economic  reasons  made  it  de- 
sirable to  find  some  method  of  utilizing 
coal  dust,  sawdust,  peat  and  lignites  for 
heating  purposes.  Briquettes  were  in- 
vented and  to  some  extent  used.  The 
war  revi  *^ed  the  interest  in  briquettes,  and 
several  new  presses  for  making  them  were 
invented. 

The  device 
>fhown  in  the  pic- 
ture is  by  a  French 
maker  who  claims 
that  one  of  these 
machines,  operated 
by  three  men,  can 
turn  out  from  fif- 
teen hundred  to  two 
thousand  briquettes 
daily,  each  weigh- 
ing about  six  and  a 
half  pounds.  Bri- 
quettes may  be 
made  of  coal  dust, 
sawdust,  shells  of 
nuts  or  cacao  beans, 
leaves,  peat,  etc. 


A  fuel-briquette  machine  which  can  turn 
out  about  two  thousand  briquettes  a  day 


sundial  is  never 
more  than  a  frac- 
tion of  a  minute. 

The  monumental 
ball  was  a  gift  of 
the  class  of  1885 
to  commemorate 
the  twenty-fifth  an- 
niversary of  their 
graduation.  Pro- 
fessor Jacoby,  real- 
izing the  possibili- 
ties of  rendering  the 
ball  useful  as  well 
as  ornamental,  had 
the  two  calibrated 
plates  attached. 
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When  this  canvas-covered  frame  is  hauled  across  the 
field,  it  bewilders  the  grasshoppers  so  they  hop  into  it 


Catching  GraSvShoppers  by 
the  Bushel 

IN  a  Western  State  where  grasshoppers 
threatened  entirely  to  destroy  farm 
crops,  an  inventive  farmer  made  the  grass- 
hopper-catcher shown  in  accompanying 
illustration.  The  device  consists  of  a 
framework  over  which  is  stretched  can- 
vas. On  lower  front  section  the  teeth  of 
a  mowing  machine  ar**  mounted  to  form 
a  "catcher."  As  the  contrivance  moves 
over  the  field  the  insects  jump  and  are 
caught  by  the  catcher.  A  horse  pulls  the 
grasshopper  catcher  along. 


"fairy  grass."  On  and  on 
she  wanders,  stopping  here 
and  there  to  gather  some 
purple,  lavender  or  almost 
black  grass,  some  fragrant 
Sea-Lavender,  some  early 
golden  rod.  Along  the  rail- 
road tracks  she  gathers 
clumps  of  Poligonella,  our 
cousin  to  Scotch  heather, 
and  every  now  and  then 
she  makes  use  of  the  net 
which  she  carries  to  capture 
some  tiny  butterfly  with 
gorgeously-colored  wings. 

Who  is  this  woman?  Why 
does  she  collect  these  speci- 
mens, many  of  which  seem  so  unattract- 
ive and  commonplace  ?  If  you  hav  e 
taken  your  stroll  in  the  vicinity  of  Lexing- 
ton, Mass.,  you  will  recognize  her  as  Miss 
Rose  Whitney  Smith,  who  has  turned  the 
pleasures  of  a  naturalist's  work  to  prac- 
tical use  and  has  built  up  a  flourishing 
industry  in  which  grasses,  flowers,  but- 
terflies, etc.,  are  skilfully  employed  for 
decorating  trays,  mirrors,  screens,  etc. 
The  specimens  are  carefully  prepared  and 
arranged  artistically  upon  a  background 
of  silk,  protected  on  the  one  side 
by  plate  glass,  on  the  other  by  a  sub- 
stantial wooden  or  metal  back. 


How  a  Woman  Makes  Money  by  ^ 
Putting  Nature  Under  Glass 

A YOUNG  woman,  dressed  for  "hik- 
ing" and  walking  with  ;i  brisk  and 
elastic  step,  is  approachinjj  from  the 
direction  of  the  town.  Her  eyes,  clear 
and  keen,  searchingly  wander  from  one 
side  of  the  road  to  the  other.  At  a  sandy 
strip  she  leaves  the  roa  and  begins  to 
gather  some  of  the  graceful,  feathery 
whisps  of  black  grass  growinj^  there.  She 
chooses  critically  and  uses  >jreat  care  in 
placing  the  grass  in  the  tin  cas  *  .\  liir'i 
she  carries  by  a  strap  over  iic' 
shoulder. 

A  short  distance  beyond 
that  sand  lot,  a  marshy 
meadow  attracts  her  at- 
tention. Boldly  she  wades 
into  the  sw?mp  and  seems 
pleased  when  she  finds 
some  of  that  dainty  and 
delicate  grass  which  is  known  a. 
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Ornamental  Concrete  Pools  Take 
Place  of  Old  Swimming  Hole 

THE  delights  of  outdoor  swimming  in 
summer  are  made  possible  in  cities 
by  the  building  of  concrete  swimming 
pools.  The  expense  is  so  small  that  even 
residences  can  afford  them.  When  set 
among  forest  trees,  a  concrete  swimming 
pool  is  an  attraction.  Water  may  be  se- 
cured from 


Making  Use  of  Tomato  Seeds 
and  Skins 


T 


natural 
springs  or 
streams. 

The  con- 
crete pools 
are  easily 
^waterproofed 
by  proper 
construction. 
The  main 
point  to  avoid 
leakage  is  to 
use  good  ma- 
terial so  pro- 
portioned as 
to  get  a  dense  mix- 
ture; this,  when 
well  tamped,  makes 
walls  and  f!oor  wa- 
ter-tight or  prac- 
tically so.  Con- 
crete pools  are  proof 
against  corrosion, 
and  if  well  built  are 
practically  perma- 
nent. Therefore  the  cost  of  excavating 
and  construction  may  be  considered  prac- 
tically the  only  expense.  Ornamentation 
consisting  of  balustrade  and  columns  will, 
of  course,  increase  the  expense. 

It  is  in  the  inland  city  where  the 
youngsters  never  get  a  chance  to  splash 
about  except  in  the  bathtub  or  some 
abandoned  quarry  that  the  concrete  swim- 
ming pool  is  most  appreciated. 

The  best  type  of  pool  for  such  places 
is  exemplified  at  Austin,  Texas.  This 
pool  is  200  feet  long  and  100  feet  wide. 
For  the  first  twenty-five  feet  it  has  a 
depth  of  twelve  to  eighteen  inches,  and 
accommodates  scores  of  small  children. 
In  the  next  150  feet  the  depth  ranges  from 
three  and  one-half  to  four  and  one-half 
feet,  while  the  depth  of  the  last  25  feet,  for 
diving,  is  eight  feet.  The  pool  is  constantly 
filled  with  filtered  water,  supplied  at  the 
rate  of  five  hundred  gallons  a  minute. 


Concrete  swimming  pools  bring  delight 
to  city-confined  youngsters  of  all  ages. 
The  cost  of  construction  is  the  only  expense 


^OMATOES  are  used  in  enormous 
quantities  in  the  United  States  for 
food  purposes  and  as  a  condiment,  and 
the  industry  of  canning  tomatoes  and 
that  of  making  catsups  or  soups  of  them 
has  developed  to  considerable  impor- 
tance.    In  the  making  of  soups  and 

catsups  only 
the  pulp  of 
the  tomatoes 
is  used  and 
heretofore 
the  skins  and 
seeds  were 
discarded 
as  useless. 

Recently 
economic 
chemistry 
has  called 
attention  to 
the  possibility 
of  utilizing 
oth  the  skins  and 
t  he  seeds  of  the  to- 
matoes.  From  the 
seeds  17.3  per  cen  t  of 
oil  can  be  obtained, 
which  has  an  agree- 
able smell  and  taste 
and  a  caloric  value 
equal   to   that  of 
olive   oil.  When 


treated  with  driers  it  acquires  good  drying 
properties,  and  is  also  useful  in  soap 
making.  The  seeds  from  which  the  oil 
has  been  removed  and  the  skins  of  the 
tomatoes  can  be  pressed  into  cakes  which 
have  considerable  value  for  feeding  cattle. 
Or  the  mixed  mass  may  be  spread  for 
fertilizing  purposes.  Its  manurial  value 
was  found  to  compare  favorably  with 
barnyard  manure  in  potash,  phosphoric 
acid  and  nitrogen. 

Considerable  work  has  already  been 
done  in  Italy  and  other  foreign  countries 
toward  utilizing  tomato  refuse  and  in  the 
Italian  province  of  Parma  about  12,000 
tons  of*  skins  and  seeds  are  worked  up 
into  oil  and  fertilizer  every  year.  In  the 
United  States,  however,  this  matter  has 
not  yet  received  proper  attention.  Stress 
of  necessity,  however,  gradually  calls  at- 
tention to  the  value  of  many  things  for- 
merly regarded  as  useless. 
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Housekeeping  Made  Easy 


A    8  t  e  a  m 

cooker  set 
over  the  or- 
dinary tea- 
kettle  for 
canning  fruit 


1 


r 


A  double 
egg  beater  of 
<4J*  new  design 
i, ,     driven  by  a 


An  ash  barrel  truck 
that  can  be  pushed 
up  and  down  the  steps 


An  electrically  operated 
ironing  roll  for  the  hocne 
laundry.  It  is  heated  by  f 


I 


A  convenient  chair 
for  telephoning  at 
the  home  or  oSice 


A  double  boiler, 
with  removable 
bottom,  for 
cooking  rice  and 
other  cereals 
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A  kettle  cleaner  which  has  bniih 
and  scraper  on  opposite  sides 


Housekeeping  Made  Easy 


An  electric  washing  ma- 
chine which  works  on 
the  vacuum  principle 


IlUiminiited  push  hut- 
tons  on  an  electric 
Hght  switch— coaled 
with    luminous  paint 


A  cake  tin  with  a  detachable 
rim  for  cakes  of  all  sizes 


A  smoking  stand  with 
ash  tray  of  original  design 


A  new  design  of  a  pot-cleaner  which 
13    shaped    like   a  hat-stretcher 


Grill  or  broiler  for 
cooking  steaks  over  a 
single-flame  gas  burner 
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This  little  attachment 
tilts  the  chair  as  desired 
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Garage  Doors  that  Save  Space  and  Time 


Some  fold  up  like  a  screen;  some  swing  around  a  comer; 
and  some  can  be  operated  merely  by  pushing  a  button 

EVENTUALLY,  the  automobile  owner    screen.    A  door  of  this  type,  for  a  two- 
who  builds  his  own  garage  is  con-    car  garage,  is  shown  in  one  of  the  illustra- 
fronted  with  the  problem  of  select-    tions  accompanying  this  article.    In  that 
ing  a  door  which  will  require  as  little  inside    case  the  door  is  divided  into  five  hinged 

The  illustration  clearly  shows  the 

manner  of 


give  the  least  parts. 


space  as  possible  and  yet 
trouble  in 
opening  and 
closing.  The 
old-fashioned 
swinging 
doors,  like 
those  in  our 
dwelHngs,  are 
not  space- 
saving  enough 
to  suit  modern 
conditions. 
Whether  they 
open  inwardly 
or  outwardly, 
they  require  al- 
together too 
much  space  for 
their  oper- 
ation. 

Numerous 
ways  have 
been  devised 
to  overcome  this  difficulty.  One  of  the 
simplest  plans  is  to  make  the  door  of 
several  narrow  j)arts  hinged  together  in 
Huoh  a  manner  that  they  fold  up  like  a 


This  electrical  device  will  open  or  close  the  garage  door. 
The  clerk  in  the  oflSce  can  do  it  by  pressing  a  button 


operating  it. 

There  are 
many  kinds  of 
sliding  doors. 
One  of  the  pic- 
tures illustrates 
one  in  two  parts 
working  like 
the  sliding 
doors  of  show 
cases.  Another 
kind  shown  is 
the  sliding  door 
which  is  swung 
around  the  cor- 
n  er.  Both 
these  types  re- 
quire but  little 
space  for  open- 
ing and  closing, 
but  they  must 
be  mounted  on 
roller-bearing  hangers  if  they  are  to  be 
operated  without  too  great  exertion  by  a 
woman  or  child.  Types  of  such  hangers 
are  shown  in  the  accompanying  pictures 


I 


This  shows  one  of  the  o: 
sliding   door?,   with  two 


1^ 
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The  doors  of  large  public  garages  have 
to  be  opened  very  frequently  and  at  all 
hours  of  the  day  or  night.  This  neces- 
sitates constant  attendance  upon  them. 
The  device  shown 
in  one  of  the  illus- 
trationsenablesthe 
clerk  or  stenogra- 
pher in  the  garage 
office  to  open  or 
close  the  heavy  gar- 
age doors  without 
leaving  her  desk, 
simply  by  pressing 
a  button.  The  de- 
vice consists  of  a 
small  electric  mo- 
tor geared  to  a 
cable-drum.  The 


This  garage  has  folding  doors  that  slide  in 
grooves  and  require  little  "elbow  room" 


may  be  operated  depends  primarily  upon 
the  nicety  with  which  all  parts  are  fitted 
and  upon  the  quality  of  the  materials 
used.  An  ounce  of  prevention  being  worth 

a  pound  of  cure,  it 
would  be  poor 
economy  to  resort 
to  inferior  labor  or 
material  to  save  a 
few  dollars  on  the 
initial  expense, 
only  to  have  to 
pay  a  repairman  a 
more  or  less  heavy 
bill  after  a  short 
time. 


current  is  controlled 
through  a  set  of  push  buttons  and  a  relay. 
When  the  starting  button  is  pressed, 
the  current  is  sent  through  the  motor 
which  operates  the  drum  and,  by  winding 
up  the  cable,  pulls  open  the  door 
until  a  metal  contact  on  the  door 
itself  comes  into  play  against  a 
switch-bar,  supported  by  the  small 
overhead  frame  that  carries  the 
motor.  This  shuts  off  the 
current  and  leaves  the  door 
open.  To  close  it,  a  second 
button  is  pushed  and  the 
door  is  closed  in  the 
reversed  order,  with  a  simi- 
lar switch  to  shut  off  the 
current  when  the  door  is 
closed. 

It  is  self-evident  that  the 
ease  with  which  large  doors 


An  Automobile  that  Got  Its  Power 
from  the  Street  Mains 


This  sliding  garage  door  swings  aroqfid  the 
comer  and  requires  very  little  inside  space 


automobile  provided  with  a  com- 
pressing plant  by  means  of  which 
gas  could  be  taken  from  mains 
in  the  streets  and  compressed 
into  the  cylinders,  in  which  it 
was  stored  as  fuel 
for  the  machine,  is 
the  work  of  W.  H. 
Dunkley  of  Bir- 
mingham, Ala.  The 
plan  included  the 
employment  of 
charging  stations 
erected  in  the 
streets.  Payment 
for  the  gas  could 
have  been  made  by 
means  of  slot  me- 
ters and  gas  pass 
keys. 

The  Dunkley 
automobile  was 
made  in  the  early 
days  of  the  use  of 
coal-gas  as  a  fuel 
for   machines.  It 
had  a  twin-cylinder 
opposed  hori'/.onta!  engine  and  the  port- 
able gas  comp^e^^sur  was  made  up  of  two 
water-cooled  cylinders  at   right  angles 
to  and  above  the  power  cylinders.  The 
cylinders  in  which  the  gas  was  stored 
were  of  the  standard  type  used  for  oxygen. 

An  idpa  for  fitting  hollow  disk  wheels 
as  auxiliary  reservoirs  for  gas  was  also 
evolved  by  Mr.  Dunkley. 


Different 
styles  of  roll- 
ers that  are 
used  for  the 
sliding  doors 
of  garages 
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Building  a  Subway  Under  a  Subway 


Little  do  New  Yorkers  know  that  they  are  traveling  on 
a  suspended  subway  even  though  it  is  underground 

By  Howard  B.  Gates,  C.  E. 


MANY  residents  of  New  York  city 
no  doubt  remember  the  time  when 
the  possibilities  of  subways  as  a 
means  of  rapid  transit  were  as  little 
realized  as  the  practical  application  of 
the  airplane,  in  its  present  development, 
is  now  considered,  to  our  everyday  life. 
But  within  the  last  fifteen  years  a  most 
wonderful  system  of  subways,  comprising 
more  than  two  hundred  miles  of  under- 
ground railroad,  has  been  built  in  New 
York  under  enormous  difficulties  at  an 
expenditure  of  more  than  $400,000,000. 

Statistics  show  that  nearly  2,000,000 
persons  are  carried  by  this  system  every 
day  and  that  more  than  seventy-five 
per  cent,  of  this  number  seek  its  ac- 
commodation between  the  hours  of  six 
and  nine  o'clock  in  the  morning  and  be- 
tween four  and  seven  o'clock  in  the 
evening.  One  of  our 
largest  railroad  systems, 
with  some  26,000  miles 
of  track  and  traversing 
thirteen  states,  carries 
but  one-third  of  this 
number.  During  "rush" 
hours,  even  standing 
room  is  at  a  premi- 
um, although  ten-car 
trains,  each  carrying 
2,000  persons,  are  oper- 
ated under  a  one-and- 
one-half-minute  head- 
wav.  con 


such  a  structure  beneath  an  existing  and 
operating  subway,  without  entering  or 
disturbing  the  structure  above.  Al- 
though the  average  weight  of  the  subway 
may  not  be  more  than  a  ton  to  the 
square  foot,  there  are  points,  at  the 
columns  for  instance,  where  concentrated 
loads  of  two  hundred  or  three  hundred 
tons,  together  with  adjacent  heavy  and 
rapidly  moving  trains,  make  any  dis- 
turbance to  the  equilibrium  or  stability 
of  the  temporary  or  permanent  supports 
a  matter  of  considerable  responsibility 
and  concern. 

Such  a  piece  of  work  is  now  in  progress 
beneath  the  present  Times  Square  sta- 
tion at  42nd  Street  and  Broadway, 
passing  diagonally  beneath  that  station 
for  about  250  feet  of  its  length.  Any  in- 
terruption to  operation  at  this  point 
would  congest  the 
entire  system,  and 
yet,  under  a  con- 
siderable portion 
of  that  structure,  the 
original  foundations 
have  been  supplanted  by 
a  complicated  system  of 
steel  beams  and  timber 
supports.  Traffic  is 
maintained  and  the 
300,000  persons  who  use 
the  subway  daily  at  that 
point  do  not  even  know 
what  is  going  on  beneath 
them.  The  new  struc- 
ture also  has  four  tracks, 
two  local  and  two  ex- 
press tracks,  and  will  be 
operated  by  the  Brook- 
lyn Rapid  Transit  Com- 
pany. Connecting  pas- 
sageways will  lead  from 
the  transit  company's 
present,  recently  com- 
pleted station  on  Broad- 
way between  40th  and 
42nd  Streets  to  the  Inter- 
borough  station  above. 


am  showing  relative  locatioos 
old  and  the  new  subways 
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New  York's  Two- Storied  Subway 

While  train  after  train,  loaded  with  patsenger-.  r.iii  i  t  Ik-  'nxTat'-'l  (>y  tin-  Br>;tlyr-,  R        Triinii  Co., 

into  Time*  Square  station  of  the  New  York  -lub-  w.n  '.'iti-tru'  ti-<l.  cr>)<«ins  4-'nri  Mrwt  uniJer  tlie 

wmy  and  out  a^dit,  and  while  milli<jn5  uf  pcTiutis. -^ti  iracl^  <  <f  iIj*- 'jl<l  subw.Ly.  C.in  you  realize  the  t re- 

fooCaod  In  vehicles  of  e%'cr>-  character  pasivd  over  menduu*  dirticulty  of  the  engineering  tiuk  involveil 

the  tpot  on  theaorface.  a  new,  fotu-track  subway.  in  the  gigantic  uoderuking?  Read  how  it  was  done. 
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Eliminating  all  but  the  most  vital 
technical  details,  the  problem  becomes 
one  of  blasting  the  rock  from  beneath 
the  present  station  over  small  areas, 
which  are  self-supporting  and  which  are 
subsequently  shored  by  steel  beams  and 
timber  supports  before  any  further  prog- 
ress is  attempted.  To  allow  for  the 
blasting  and  removal  of  the  rock  with- 
out endangering,  to  any  serious  extent, 
these  temporary 


supports,  the  ar- 
rangement of  the 
shoring  must  be 
changed  from  time 
to  time  until 
enough  of  the  new 
structure  can  be 
finished  safely  to 
sustain  the  struc- 
ture above.  The 
support  is  arranged 
temporarily  until 
the  new  work  is 
completed,  where- 
upon the  permanent 
footings  of  masonry 
are  placed. 

By  referring  to 
the  illustrations,  it 
will  be  seen  that, 
while  a  meshwork 
of  light  steel  beams 
resting  on  posts  or 
other  temporary 
work  serves  to  sxip- 
port  the  platform 
and  lighter  portions 
of  the  station,  the 
shoring  of  the  plat- 
form columns,  each 
of  which  is  com- 
puted to  carry  a 
load  of  about  two 
hundred  tons,  has 
to  be  advanced  in 
slow  and  expensive 
stages.  The  cast- 
iron  bases  of  the 
columns  are  first 
carefully  exposed 
and  enough  of  the 
foundation  concrete 
and  rock  removed  to 
allow  placing  large 
steel  beams  beneath 
sides  of  base. 


How  It  Was  Done 

Thf  lop  diaRTam  shows  thr  first  strp.  l^rgr  steel 
beam?  were  placed  under  the  partly  exposed  col- 
umn!- of  the  old  subw-ay  as  a  shorinu  and  w-edges 
hanimrred  in  until  the  weiitht  was  lifted.  Then 
these  were  rejilaced  with  a  gingle  heavy  timber  post, 
directly  under  ttie  original  column.  As  the  new 
f'teel-work  proerei^'^^  and  is  filled  up  with  concrete 
all  the  shoring  taken  away  until  at  length  the 
structure  i^iand^  complcK,  one  subway  on  another 


Wherever  the  headroom  or  working 
space  is  sufficient,  these  beams  are  sup- 
ported on  well-placed  timber  columns 
beneath  which  steel  wedges  are  driven, 
until  there  is  a  visible  separation  be- 
tween the  cast-iron  base  and  its  original 
foundation,  indicating  that  the  full  load 
of  the  column  above  has  been  transferred 
to  these  temporary  supports.  The  rock 
foundation  is  then  removed  to  about  a 

foot  below  the  roof 
of  the  new  subway, 
whereupon  a  single 
square  timber  post, 
accurately  centered 
under  the  column 
and  wedged  to  take 
the  full  load,  re- 
places the  shoring 
beams  and  releases 
them  for  use  at 
other  points. 

Working  at  the 
new  subway  roof 
level,  small  rectang- 
ular cuts  or  "drifts" 
are  excavated  and 
timber  posts  placed 
for  the  support 
of  the  structures 
above.  Where  the 
character  of  the 
rock  permits,  the 
excavation  is  next 
made  to  a  depth 
sufficient  to  as- 
semble a  portion  of 
the  new  structure. 
Where  the  full 
depth  cannot  be 
excavated  without 
endangering  the 
supports,  long  "run- 
ner" beams,  upon 
which  several  sets 
of  roof  girders  are 
placed,  are  set  in 
concrete  bearings 
upon  the  rock.  An- 
other "pick-up"  of 
the  platform  col- 
umn is  now  made 
by  means  of  a  crib- 
work  of  steel  beams 
and  blocking,  built 
up  from  the  perma- 
nent roof  steel. 
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The  method  of  procedure  in  excavating, 
as  described  up  to  this  point,  has  been  in 
the  direction  of  the  \^'idth  of  the  new- 
structure,  but  ^^^th  the  "runner"  beams 
in  place,  the  work  progresses  in  the  di- 
rection of  these  beams.  As  fast  as  the 
rock  is  removed  beneath  the  "runners," 
posts  are  placed  to  carry  the  free  end  and, 
with  the  other  end  supported  on  the 
original  rock,  the  remaining  foundation 
can  be  removed  with  little  danger  to  the 
subway  overhead. 

The  new  structure  is  next  completed, 
whereupon  all  temporary  shoring  and 
supports  are  removed  and  the  subway 
above  is  restored  upon  the  roof  of  this 
new  work,  filling  all  voids  between  the 
two  structures  with  masonry.  It  goes 
without  saying  that  the  work  is  carried 
on  from  the  adjacent  unfinished  portion. 


Spring  post'  _  — 

— ^ 

oen<3s  sidewise 

ArvcKored  iOCKet 

The  base  is  rigidly  anchored  to  the  ground; 
yet  it  "gives"  slightly  when  the  runner  hits  it 

A  Baseball  Base  Which  Moves 
When  It  Is  Hit 

AN  improved  baseball  base,  which  is 
.  anchored  to  the  ground  so  that  it  is 
secure  and  yet  is  able  to  yield,  has  been 
invented  by  Sydnor  M.  Falconer,  of 
Washington,  D.  C.  Bases,  as  they  are 
now  fastened  to  the  ground,  are  often 
torn  from  their  moorings,  or  they  are  so 


This  Tobacco  Pipe  Is  Built  Like  a 
Comet,  But  Isn't  Musical 

A TOBACCO  pipe  of  unusual  design 
has  been  invented  by  Warren  Mur- 
ray Baechtel,  of  Hagerstown,  Md.  Every 
pipe-smoker  knows  that  the  longer  the 
stem  of  his  pipe  the  cooler  will  be  the 
smoke.  Pipes  with  stems  a  few  feet  long 
have  been  in  use  in  different  countries 
for  many  years,  but  their  awkward  length  immovable  that  they  injure  the  player 
precluded  their  use  outside  of  the  house,  when  he  strikes  them  at  great  force.  The 
The  inventor  of  the  pipe  shown  in  the  base  described  is  provided  with  a  coiled 
illustration  circumvented  the  difficulty 
by  coiling  the 
stem  of  the 
pipe  like  the 
tube  of  a  cornet 
or  signal  horn.  The 
coils  are  connect- 
ed at  their  lower 
end  to  form  a 
dripping -chamber 
for  receiving  the 
saliva  which  accumulates 
in  the  stem.  Each  coil 
has  an  independent  open- 
ing into  the  dripping-cham- 
ber and  a  screw  cap  at  the 
bottom  gives  access  to  it 
for  the  removal  of  the  ac- 
cumulated saliva.  The 
smoke,  in  passing  through 
the  coils  of  the  stem,  is 
drained  several  times  of 
saliva  and  nicotine. 


The  long,  coiled  stem, 
without  being  awkward, 
insures  a  nice  cool  smoke 


spring,  which  enables  it  to  move  slightly 
from  its  anchored  position  and  thus  pre- 
vent the  player  from  getting  injured. 
When  released,  the  base  returns  instantly 
to  its  former  position. 

When  a  base-runner  comes 
sliding,  hands  first  or  feet 
first,    with  considerable 
speed  against  an  immov- 
able base,  he  is  very  apt 
to  sustain  a  sprain  or 
other   serious  injury. 
This   device  should 
therefore    appeal  to 
those    players  whose 
ambition  frequently 
makes   them    risk  their 
limbs  in  the  base  stealing 
of  bases.     A   similar  de- 
vice, which  would  make 
the  football-player's  anat- 
omy bend  instead  of  break 
on  contact,  is  desirable. 
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The  cane,  with  sewing-bag  attached,  is  stuck  into 
ground  near  chair,  leaving  you  unencumbered 

Red  Cross  Knitters  and  Sewers, 
Please  Learn  How  to  Use  a  Cane 


I 


F  you  enjoy  sewing  out-of-doors,  but 
object  to  a  lap-full  of  the  necessary 
materials,  here  is  a  little  device  which  will 
make  sewing  in  the  garden  an  unalloyed 
pleasure.  And  best  of  all,  you  may  not 
have  to  buy  a  single  article  in  order  to 
have  this  attractive  combination  sewing- 
bag  and  table. 

Take  a  cane  and  attach  to  it  a  cretonne 
bag  about  twelve  inches  long,  and  divided 
into  two  parts.  Stick  the  cane  into 
the  ground,  and  you  can  sew  as  com- 
fortably as  if  you  were  indoors. 


A  Soap  Bubble  Can  Be  Made  to 
Last  for  Months 

THE  air  of  an  ordinary  Toom  is  filled 
with  tiny  particles  of  matter  which 
fall  on  the  airy  soap  bubble,  alter  the 
surface  tension,  and — poof — it  is  gone. 
The  effect  of  these  minute  particles  on 
the  stability  of  bubbles  was  first  brought 
to  light  by  Sir  James  Dewar.  He  ex- 
perimented in  clarified  air  until  he  was 
able  to  produce  bubbles  which  lasted 
for  months.  He  has  even  produced  a 
soap  film,  which  was  a  year  old  recently 
and  which  seems  to  remain  just  as  it 
was  made. 

So  tell  the  children  that  the  secret  of 
successful  soap  bubbling  is  to  have  a 
perfectly  pure  soap-solution  and  to 
blow  the  bubbles  in  and  with  air  that 
is  also  perfectly  pure. 


Soap  and  Fertilizer 
from  Dead  Locusts 

10CUSTS  are  plenti- 
^  ful  in  Uruguay  and 
the  farmers  of  that  re- 
public are  compelled  to 
keep  up  a  constant  war 
against  them.  Millions 
of  these  destructive  in- 
sects are  killed  every 
year.  Recently  it  was 
learned  that  soap,  ferti- 
lizer and  lubricating  oil 
may  be  obtained  from 
the  dead  locusts,  and  in 
the  future  they  will  be 
utilized  for  that  purpose. 


c'4£^  rep 
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Individual  Protective  Housing  for 
Delicate  Plants 

FOR  the  protection  of  transplanted 
hothouse  plants,  Mr.  John  C.  Mueller 
of  St.  Louis  has  invented  a  device  which 
may  be  described  as  an  individual  pro- 
tective housing  with  hothouse  and  irriga- 
tion features.  The  box-like  device  with 
a  slanting  top  is  placed  over  the  plant 
which  needs  protection  and  is  secured  by 
pressing  the  lower  edges  of  the  structure 
into  the  ground.  A  removable  top  with 
strips  of  glass  and  ventilated  by  boles 
with'  raised  edges,  calculated  to  keep  the 
rain-water  from  flooding  the  plant,  is 
provided.  If  desired,  a 
water  tank  miy  be 
placed  in  the  upper  part 
of  the  housing,  from 
which  water  may  be 
slowly  supplied  continu- 
ously  to   the  growing 


plant. 


s^jpports 


This  device  protects  the  delicate  plant 
from  excessive  cold,  heat,  rain,  and  wind 


In  case  the 
growth  of 
the  plant 
should  make 
it  needful, 
a  second  or 
even  a  third 
story  may 
be  placed 
upon  the 
original 
structure. 


Who  Won  the  Motor  Contest 


An  interesting  collection  of  labor-saving  devices  brought  forth 
in  the  Popular  Science  Monthly's  prize  automobile  contest 


THE  Popular  Science  Monthly's 
motor  contest  has  been  a  huge 
success. 

The  first  prize  of  $100  goes  to  Mr.  C. 
A.  Butterworth  of  Newton  Center,  Mas- 
sachusetts; the  second  prize  of  $50  goes 
to  Mr.  P.  C.  Haas, 
of    Ann  Arbor, 
Michigan.  Both 
prizes  were  won 
by  young  men  in 
whom  invention 
seems   to    be  a 
cradle-gift,  for 
neither  makes  his 
living  as  an  en- 
gineer. 

It  is  significant 
that  both  prize- 
winners made  use 
of  the  electric  cur- 
rent to  carry  out 
their  labor-saving 
ideas.  Electricity 
is  playing  an  in- 
creasingly impor- 
tant part  in  reducing  the  muscular  labor 
required  to  drive  the  car.  We  have  only 
to  cite  the  electric  starter  and  to  contrast 
it  with  the  old  laborious  hand-crankers 
to  drive  home  the  point;  or  to  mention 
electric  lights,  turned  on  and  off  by  a 
switch  from  the  driver's  seat,  thus  elimi- 
nating the  flickering  oil  lamp  or  the  gas 
lamp  with  its  leaking  pipe;  or  the  elec- 
tric water  temperature  controller  which 
insures  efficient  engine  operation  as 
against  no  controller  at  all;  or  the  elec- 
trically operated  gear  shifter  as  against 
the  hand  shifter;  or  the  score  of  electric 
comfort-giving  accessories. 

Mr.  Butterworth,  the  first-prize  win- 
ner, is  a  young  man  who  has  had  no 
academic  mechanical  training  and  who 
has  not  even  had  a  lesson  in  mechanical 
drawing.  He  has  worked  out  an  elec- 
trically controlled  hydraulic  gearshifter 
with  an  automatic  clutch  throw-out.  It 


eliminates  the  physical  exertion  expended 
in  the  present  type  of  car  whenever  it  is 
necessary  to  shift  gears.  In  addition, 
it  does  away  with  the  physical  labor  re- 
quired of  the  foot  to  push  down  on  the 
clutch  pedal  and  to  disconnect  the  engine 

from  the  driving 
mechanism  when- 
ever the  gears  are 
to  be  shifted. 

It  was  our  in- 
tention to  publish 
complete  drawings 
of  Mr.  Butter- 
worth's  invention 
in  the  present  is- 
sue of  the  Popu- 
LAR  Science 
Monthly.  We 
find,  however, 
that  the  time  at 
our  disposal  is  too 
limited  for  an  ad- 
equate presenta- 
tion of  the  sub- 
ject. Hence  we 
must  ask  our  readers  to  wait  for  the  July 
issue,  in  which  full  justice  will  be  done  to 
Mr.  Butterworth 's  ideas. 

The  winner  of  the  second  prize  of 
fifty  dollars,  Mr.  P.  C.  Haas,  has  inven- 
ted an  electrically  operated  steering 
gear  controlled  by  means  of  a  small 
switch  mounted  on  the  steering  wheel, 
retained  for  looks  and  for  cases  of  pos- 
sible emergency.  The  task  of  guiding  a 
car  saps  both  the  physical  and  nervous 
energy  of  even  the  most  hardened  driver. 
Mr.  Haas'  invention,  therefore,  reduces 
the  effort  of  merely  following  the  right 
path  by  a  percentage  which  cannot  easily 
be  calculated.  It  is  our  intention  to 
publish  Mr.  Haas'  invention  with  full 
plans  and  specifications  in  the  August 
issue  of  the  Popular  Science  Monthly. 

Both  Mr.  Butterworth  and  Mr.  Haas 
are  to  be  congratulated  on  the  success 
of  their  ingenious  ideas. 


On  the  left,  Mr.  P.  C.  Haas,  winner  of 
the  second  prize  of  fifty  dollars.  On  the 
right,  Mr.  C,  A.  Butterworth,  winner  of 
the  first  prize  of  one  hundred  dollars 


Maybe  you  have  special  needs.  Write  to  the  editor  about  anything  within  the 
scope  of  the  magazine.    He  will  be  glad  to  help  you. 
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A  One -Wheeled  Motor  Tractor 


A  concrete  illustration  of  how  the  difficulty 
was  solved  of  making  one  wheel  replace  two 


THAT  a  one- 
wheeled  trac- 
tor I)  o  s  s  e  s  s  e.s 
certain  real  conveni- 
ences over  a  two- 
wheeled  affair  has  long 
been  recognized,  but 
the  problem  of  working 
out  the  practical  diftl- 
cullies  encountered 
were  many  and  not 
easily  overcome.  The 
accompanying  illustra- 
tions show  an  ingenious 
solution  of  this  prob- 
lem, and  give  a  com- 
prehensible demon- 
stration of  how  the 
various  difficulties 
were  overcome.  Some 


For  hauling  gun3  over 
or   broken  ground 
would  be  better  than 


narrow  trails 
this  tractor 
army  mules 


iteerin^  wheel 


,,  Casolme  er\qine 


COrxUo 


Showing  the  interrelation  of 
parts  in  the  onc-whecled 
tractor,  and  its  compactness 


of  the  prol)lems  encountered 
were  the  ditliculty  of  trans- 
mitting the  power  from  the 
engine  to  the  driving  wheel 
without  a  hea\'>'  and  in- 
tricate system  of  gearing, 
of  gearing  down  the  engine 
revolutions  in  order  to  give 
greater  power  at  the  dri\nng 
wheel,  of  providing  means 
for  changing  the  gearing  as 
the  conditions  of  load  or 


road  might  demand, 
and,  finally,  of  getting 
all  these  mechanisms 
into  a  compact  space 
and  of  making  it  pos- 
sible for  the  wheel  to 
turn  a  complete  circle 
of  three  hundred  and 
sixty  degrees  in  order 
to  meet  abrupt  turn- 
ing conditions. 

All  of  these  prob- 
lems seem  to  have 
been  solved  in  the  one- 
wheel  tractor  shown  on 
this  page,  the  various 
mechanical  contriv- 
ances for  power  trans- 
mission and  gear-shift- 
ing being  shown  in  the 
diagrammatic  picture, 
and  the  attachment  of  the  trac- 
tor to  a  fire-engine  being  pic- 
tured in  another.  The  illustra- 
tion at  the  top  shows  how  the 
tractor  could  be  made  to  do  its 
bit  in  the  game  of  war  by  haul- 
ing guns  over  roads  not  passable 
by  larger  motor  vehicles. 

The  model  has  a  four-cylindar 
gasoline  engine,  three-speed  gears, 
a  heavy  radiator,  and  every  part 
of  the  mechanism  heavily  rein- 
forced. The  tires  are  solid  rubber. 


The  old  fire  engine  is  attached  to  the  tractor  simply 
by  changing  from  the  pole  and  whipple-tree  to  a  yoke 
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An  Ideal  Industrial  Locomotive: 
No  Smoke,  No  Steam,  No  Coal 

WITH  coal  scarce  and  gasoline"  high- 
priced  and  much  in  demand  for  all 
of  our  war  activities,  the  oil-fired  steam 
locomotive,  burning  heavy  grades  of 
distillate  or  crude  oil,  is  now  winning 
favor  in  plants  where  switching  engines 
haul  goodis  over  short  distances.  The  oil- 
fired  locomotive  has  many  uses.  It  is 
found  hauling  logs 
in  camps  far  away 
from  coal  supplies; 
or  wending  its  way 
on  sugar  planta- 
tions; or  busily 
transporting  from 
the  excavations  for 
New  York's  new 
subway  system 
muck,  rails,  ties 
and  ballast.  Con- 
tractors select  the 

oil-fired  locomotive  because  it  does  not 
pollute  the  atmosphere  with  smoke. 

In  appearance,  the  fuel-fired  locomo- 
tive, as  shown  in  the  accompany- 
ing illustrations,  does  not  differ  much 
from  the  familiar  coal-fed  type,  except 
that  a  separate  tank  out  in  front  of  the 
boiler  takes  the  place  of  the  usual  coal- 
tender.  The  cost  of  operation  is  said 
to  be  less  than  one  cent  a  ton  per  mile. 
The  construction  is  clearly  shown  in  the 
accompanying  cross-sectional  view. 


Note  the  oil-tank  in  front  of  the  boiler, 
which  replaces  the  cumbersome  coal-tender 


Death  Traps  in  Seemingly  Unoc- 
cupied Fields  at  the  Front 

THE  precautions  taken  by  the  officers 
of  the  allied  forces  in  order  to  pre- 
vent their  men  from  falling  into  German 
traps  during  the  excitement  of  an  at- 
tack are  brought  out  in  a  statement  made 
by  Major-General  Charles  M.  Clement, 
of  the  United  States  Army,  who  visited 
the  firing  line  in  France. 

"When  I  studied 
army  tactics  some 
years  ago,"  he  said, 
"we  had  five  points, 
represented  by  the 
five  fingers  of  our 
hand,  and  there 
was  nothing  said 
about  killing  any- 
body. But  an  ar- 
my order  today 
reads:  'The  object 
of  this  attack  is 
(a)  to  kill  the  Germans;  (6)  to  reach  hill 
number  so-and-so;  (r)  to  stop  at  hill 
number  so-and-so';  and  woe  betide  the 
man  who  goes  beyond  the  stopping 
point!" 

These  explicit  instructions  were  given. 
General  Clement  explained,  because  the 
enthusiasm  of  the  French  and  British 
soldier  frequently  urged  him  beyond  the 
objective;  and  fields  back  of  that,  which 
appeared  to  be  unoccupied,  often  proved 
to  be  cleverly  camouflaged  death  traps. 


The  new  industrial  oil-fired  steam  locomotive  in  cross -sectional  view.  Each  part  is 
plainly  indicated,  showing  the  compact  construction  of  this  coal -saving  iron  horse 


Those  of  us  interested  in  science,  engineering,  invention  form  a  kind  of  guild. 
We  should  help  one  another.  All  the  specialized  knowledge  and  information  of  the 
editorial  staff  of  the  Popular  Science  Monthly  is  at  your  disposal.  Write  to  the 
editor  if  you  think  he  can  help  you.    He  is  willing  to  answer  questions. 
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Inventions  to  Re- 
duce Muscle  Work 
in   the  Office 


Six  clerks,  at  this  sp>ecially 
equipped  table,  handle  6,000 
Pullman-car  reservations  daily 


In  the  circle  is  a  loose  leaf 
pass-book  in  which  entries  can 
be  made  by  machine  or  pen 


A  railroad  company  uses  dHS 
itinerant  bank  to  pay  off 
2,500    employees  a  mootfa 
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Do  It  by  Aid  of 
These  Labor-Savin g 
Tools  and  Machines 


This  electrically 
driven  centrifu- 
gal milk  sepa- 
rator is  a  great 
help  in  making 
tests  of  butter 


The  center  pic- 
ture shows  a 
railway  tie  with 
a  wood  block 
and  asphalt 
cushion  base  to 
take  up  shocks 


Scales  which  reg- 
ister the  accurate 
weight  of  shells 
and  shrapnel 


The  upper  cen- 
ter picture  shows 
a  belt  conveyor 
for  loading 
crushed  stone, 
etc..  into  cars 


The  portable  ra- 
dial  grinder 
shown  below  is 
used  for  general 
light  grinding 
and  buffing  work 


An  inspection  bench  with  gages  and  devices 
for  careful  measurement  of  artillery  shells 

J    


The  boi  'ng,  reaming  and 
facing  machine  shown 
at  the  left  does  accurate 
work  on  automobiles 
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Sinking  U-Boats  with  a  Sub-Sea  Barrage 

The  Isham  shell,  which  does  not  ricochet, 
is  the  latest  destroyer  of  the  submarine 

By  Robert  G.  Skerrett 


THE  diving  shell  is  the  latest  thing  be  accepted  at  their  face  value,  and  the 
for   attacking    hostile  submarines,    so-called  "non-ricochet  shell"  is  likely  soon 


It  is  the  depth- 
bomb  improved  and 
therefore  more  po- 
tent. Indeed,  in  the 
opinion  of  many  ex- 
perts the  diving  shell 
is  the  most  formida- 
ble instrument  yet 
devised  for  battling 
with  the  foe's 
U-boats.  It  is  an 
out-and-out  Ameri- 
can invention  and  the  climax  of  years  of 
study  and  development  on  the  part  of 
its  originator,  Willard  S.  Isham. 

Of  depth-bombs  there  are  several  sorts, 
but  of  diving  shells  there  are  only  two 
kinds — a  foreign  adaptation  of  the  Isham 
missile  and  the  Isham  projectile,  pure  and 
simple.  The  reason  for  this  is  that  the 
French  and  British  governments  have 
been  more  alive  to  the  merits  of  the  Amer- 
ican invention  than  our  own  ordnance 
officials,  and,  as  a  result,  have  actually 
been  the  first  to  apply  the  diving  shell  to 
wartime  service.  We  are  catching  up, 
however,  if  reports  from  Washington  can 


How  wAter  «ntera 

cvip  OAd  form*  pomt 


to  have  its  place  in 
the  magazines  of  all 
of  our  destroyers 
operating  in 
European  waters. 

High -Angle  Fire 
and  Its  Drawbacks 


High -angle  firing  makes  the  shell  strike 
the  water  at  such  an  angle  that  it  will 
dive  into  the  sea  instead  of  ricocheting 


The  British  and 
French  vessels  that 
are  armed  to  throw 
their  form  of  diving 
shell  resort  to  high-angle  fire,  the  pro- 
jectile traveling  a  course  much  like  that 
of  a  missile  discharged  from  a  mortar. 
In  this  way,  the  shell  strikes  the  water 
at  an  angle  sufficiently  blunt  to  obviate 
ricocheting  and  to  insure  penetration 
into  the  sea.  Once  the  missile  has  plunged 
beneath  the  surface  its  explosion  is  auto- 
matically regulated.  The  detonating  fuse 
is  set  to  operate  at  a  predetermined  sub- 
mergence as  in  the  case  of  a  depth-bomb. 

High-angle  fire  from  a  moving  craft 
at  an  object  in  motion  has  a  number  of 
drawbacks.  First,  there  is  the  com- 
paratively protracted  flight  of  the  pro- 


Ordir\ary  sKell 
will  ricochet  after 
Hittirig  water 


m  shell  travels 
der  water  ar\d  is 
pioded  by  time  fvjs- 


The  explosion  of  the  Isham  shell  beneath  the  surface  is  regulated  automatically  by  a  time 
fuse  set  to  operate  at  a  certain  degree  of  submergence  regardless  of  hydrostatic  pressure 
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jectile;  second,  its  prolonged  exposure 
while  in  the  air  to  the  deviating  sweep  of 
the  wind;  third,  the  fact  that  a  slight  roll 
of  the  gun  platform  will  greatly  change  the 
arc  of  travel  and,  therefore,  the  range  of 
the  shell;  and,  finally,  that  the  target 
offered  by  either  the  periscope  or  the 
conning  tower  of  a  submarine  under  way 
is  a  mark  that  is  very  hard  to  "range" 
accurately. 
These  points 
are  mention- 
ed in  order 
to  emphasize 
the  advan- 
tages of  the 
Isham  type 
of  diving  or 
torpedo  shell 
which  can  be 
fired  over  a 
flat  t  r  a  - 
jectory  like 
anyordinary 
projectile 
from  a  naval 
gun. 
The  Isham 
torpedo  shell 
was  original- 
ly intended 
to  attack  the 
under -water 
body  of  an 
armored  ship  and  thus  to  reach  her  vitals. 
In  the  invention's  present  form  we  see  a 
shell  especially  and  peculiarly  suited  for 
battling  with  U-boats  at  long  range  even 
though  the  enemy  craft  offer  but  the 
smallest  possible  mark — the  exposed  tip 
of  a  periscope.  Three  years  ago  the 
Isham  shell  was  tested  by  a  board  of 
naval  officers,  and  while  the  fuse  did  not 
function  satisfactorily  in  its  entirety  it 
showed  even  then  that  the  designer 
was  working  in  the  right  direction.  The 
projectile,  however,  demonstrated  that 
its  author,  by  employing  an  unusual  type 
of  nose,  could  make  the  shell  dive,  on 
striking  the  water,  and  thereafter  pursue 
a  submerged  course  at  a  gradually  in- 
creasing depth  below  the  surface. 

It  Dives  and  then  Explodes 

The  trial  board  reported  that  "a  high 
explosive  shell  is  an  urgent  necessity  for 
naval  use  in  addition  to  the  armor- pierc- 


ing shell  now  adopted." 
commission  stated: 
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And  the  same 


The  missiles  fall  all  about  the  U-boat  and  form  a  veritable 
subaqueous   barrage — ^an    under- water    curtain   of  fire 


"It  would  l>e  highly  desirable  to  have  a  high- 
explosive  shell  huving  a  fuse  such  as  lias  been  sug- 
gp.steil  by  Mr.  Isham,  viz,  to  detonate  a  shell  on 
utriking  thin  metal,  such  as  the  side  of  a  destroyer, 
hut  which  in  Htriking  water  would  not  detonate  until 
after  a  perio<l  of  approximately  a  »eo«>nd — this  io 
order  that  a  shell  which  struck  short  of  a  ship  might 
<-<>ntinue  its  run  under  water  and  explode  on  con- 
tact with  the 
under  -  water 
bo<ly  or  n&irit." 

Since  that 
time,  Mr. 
Isham  has 
developed 
a  fuse  that 
he  declares 
will  do  all 
of  the  fore- 
going things 
and  more, 
i.e.,  it  will 
explode  after 
a  certain 
time,  follow- 
ing a  dive, 
even  should 
it  fail  to 
meet  an  ob- 
stacle in  its 
path,  and  if 
it  hit  a  solid 
body,  wheth- 
er thick  or  thin,  it  will  burst  within 
one  hundredth  of  a  second  thereafter. 

When  the  projectile  impacts  with  water 
the  momentary  checking  of  its  speed  fires 
a  time  element  or  "train"  of  powder  which 
must  be  consumed  before  the  flame 
reaches  the  primer  which  actually  de- 
tonatesthe  high-explosive  bursting  charge. 
If  it  hits  either  thin  or  thick  plating,  a  per- 
cussion cap  instantly  sets  off  the  prin- 
cipal mass  of  high  evplosive.  Hydrostatic 
pressure  does  not  interfere  with  the 
functioning  of  the  fuse.  The  moment  a 
submarine  is  seen  from  afar,  the  gun  will 
be  loaded  with  the  Isham  projectiles  and 
hurled  at  the  foe,  the  missiles  forming  a 
veritable  subaqueous  barrage  and  creating 
an  under-water  curtain  fire  one  or  two 
hundred  feet  short  of  the  target,  so  that 
the  shells  may  strike  the  body  of  the 
submarine  and  explode  or,  failing  in  this, 
be  detonated  like  so  many  mines  near 
by  and  wreck  the  undersea  craft. 
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G  Weateni  Newapappr  Union 

This  apprentice  machine  is  named  after  the  penguin  because,  like  that  bird,  \]t  can  skini 
along  the  surface  of  the  water,  but  is  unable  to  fly.    It  is  safe  for  the  inexperienced  aviator 

The  Penguin  Seaplane— It  Swims 
But  Doesn't  Fly 

DO  you  know  what  a  penguin  is?  You 
may  have  read  of  it  but  probably 
have  never  seen  one.  The  penguin  is  an 
aquatic  bird  found  in  the  polar  regions. 
It  is  remarkable  for  its  peculiar  structure. 
It  has  only  small  stumps  in  place  of 
wings  and,  for  that  reason,  is  unable  to 
fly.  But  it  is  a  good  walker  and  an  expert 
swimmer  and  diver. 

The  name  of  "penguin"  has  also  been 
given  to  the  training  apparatus  employed 
to  teach  prospective  aviators  the  control 
of  the  airplane  or  seaplane.    The  name 
is  well  chosen.    The  penguin  used  for 
training  is  as  unable  to  fly  as  its  arctic 
namesake.  It  consi-sts  of  an  airplane  with 
wings  so  small  that  the  power  of  the 
motor  is  unable  to  lift  the  airplane  off 
the  ground  or  water.    It  is  supplied  with 
ailerons,  elevator,  rudder  and  wheels  ex- 
ceptionally strong  for  running  on 
the  ground.     The  apprentice  is  en- 
encouraged  to  run  this  "pen- 
guin" to  his  heart's  content; 
there  is  no  danger  that  it  will 
take  to  the  air.    In  a  short 
time  he  graduates  to  a  real  air- 
plane that  can  and  does  fly,  and 
then  he  can  give  all  his  attention 
to  the  tlyiiiR  part  without  having  t 
worry  over  the  handling  of  the  various 
controls.    The  sense  of  safety  he  en- 

iSI'*  t"^' i!''"'''^  ^  ?  ^'^^^  "."''^  A  one-man  tank  buUt  like  one  of  the  big  English 

sedatu e  to  the  mexperienced  aviator.         tanks,  but  intended  for  a  less  beUico*  purpo« 


This  Baby  Caterpillar  Tank  Looks 
Dangerous  But  Isn't 

THE  miniature  caterpillar  tank  shown 
in  the  accompanying  illustration  ia 
not  an  instrument  of  war,  nor  is  it  in- 
tended to  become  one.  It  was  made  at 
the  request  of  the  Red  Cross  organization 
of  Stockton,  California,  by  a  local 
manufacturer  of  caterpillar  tractors,  to  be 
used  as  an  attraction  in  a  society  circus, 
which  netted  nearly  $10,000. 

The  exterior  of  the  tank  was  patterned 
after  the  English  tanks  used  on  the  battle- 
field. A  motorcycle  engine  was  put  in 
to  supply  the  power  for  the  motion  of  the 
track  chains.    It  was  so  arranged  that 

either  side  could 
be  disconnect- 
ed  or  worked 
independently, 
thus  permit- 
ting sharp 
turns. 
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Deep-Sea  Fishing  with  a  Little 
Submarine 

EVERY  fisherman  knows  that  some  of 
the  most  desirable  fish  to  be  found 
in  the  ocean  never 
run  closely  enough  to 
the  shore  to  be 
caught  with  line  or 
net  from  one  of  the 
piers.  These  fish  like 
deep  water  and  the 
fi  Sherman  who 
wishes  to  catch  them 
must  go  out  to  seek 
them  in  their  haunts. 
That  means  a  trip 
in  a  tug  or  a  sea- 
worthy launch,  which 
is  not  always  fea- 
sible. 

F.  H.  Trimble  of 
Los    Angeles,  Cali- 
fornia, has  devised 
an  original  method 
of   deep-sea  fishing 
without  leaving  the 
shore  or  pier.  He 
constructed  a  small  boat,  built  some- 
what like  a  submarine,  equipped  it  with 
a  small  motor  run  by  a  battery  stowed 
away  in  the  hold  of  the  little  craft  and 
installed  a  simple  clockwork  that  shuts 
off  the  current  after  a  certain  time.  The 
little  boat,  built  of  steel  and  weighing 
about  twenty-five 
pounds,  is  driven  by 
a  small  propeller  at 
about  four  knots  an 
hour.      It    runs  on 
top  of  the  water 
or    underneath  the 
surface. 

To  this  boat  two 
lines  are  attached. 
One  line  carries 
the  hooks  and 
bait,  while  the  other 
line  serves  to  pull 
the  boat  back  to 
the  shore  or  pier. 
The  fisherman  baits 
the  hooks  of  his 
line,  attaches  it  to 
the  submarine 
and  starts  the  little 


makes  a  bee-line  for  the  deep-sea  fishing 
grounds,  taking  the  baited  line  with  it. 
When  it  has  reached  the  desired  place, 
the  clock  shuts  off  the  electric  current, 
and  the  motor  stops.  When  the  fisher- 
man thinks  that 
every  one  of  the 
hooks  has  its  prey, 
he  pulls  in  the  line, 
hauling  back  to  shore 
the  boat  and  fish. 


1 


My  son,  you  may  go  out  to  fish, 
but  don't  go  near  the  water 


motor.    The  boat 


are 


Don't   go   parachuting   unless  you 
equipped  with  the  proper  kind  of  breeches 


Breeches  for 
Parachuting 

N  order  to  check 
the  constantly  in- 
creasing number  of 
fatal  aeronautical  ac- 
cidents a  humane  in- 
ventor has  patented 
a  pair  of  parachute 
breeches.    Will  they 
prevent  your  being 
dashed  to  the  ground? 
We  don't  know.  The 
fabric,  cut,  and  work- 
manship are  matters 
of  choice,  and  your  tailor  will  be  pleased 
to  suit  your  particular  form  and  taste. 

For  those  who  intend  to  be  measured 
for  a  pair  of  parachute  breeches  in  the 
near  future,  we  give  a  list  of  instructions 
which  should  be  followed  when  you 
find  it  necessary  to  use  them: 

1.  Remove  your 
dining-room  table. 

2.  Lay  the  par- 
achute open  on  the 
floor. 

3.  Fold  back  the 
larger  one  and  in- 
sert your  legs  in  the 
smaller  one. 

4.  P u  1 1  up  and 
buckle  trousers. 

5.  Adjust  shoulder 
straps. 

6.  Tighten  garters. 

7.  Gather  all  folds 
and  swish  them  around 
to  your  back.  Allow 
the  train  to  trail  on 
ground. 

8.  When  you  want 
to  fly,  give  a  quick 
jerk. 


Hi  li'i-od  by  Google 


How  Inventions  and 
Machines  Speed  Up 
the  Work  of  the  Red 
Cross  in  New  York 


Pboto*  br  Courteay  at  AmMieM  Rod  Cr 


Simplifying  Sweaters 

One  liay  .t  n\.it\  got  tired  watchinn 
his  wiff  lalH)tii>usly  knit  a  sweater. 
"Too  Blow,  my  dear,"  he  said;  then 
woiil  out  ami  made  thi»  device. 
It  workrd  Ml  well  that  thesratitied 
wiff  gave    ii    to   the  Red  CroM 


A  New  Cutting  Machine 

Cutting  garment.*)  fnr  war  tciugtr*. 
In  the  Red  froM  workroom  wtiere 
this  electric  cutter  is  u*ed  ?50.000 
vaTd5  ttf  doth  are  cut  each  month. 
It  will  cut  through  some  200 
thicknesses    of     cloth     at  once 


Making  Ctothcs  for  Refugees 

Aiiotlicr  scene  in  the  R»'d  t.  ros*  W(>rkr<K>m.i  where 
KiirnuTits  for  war  rrfuKi'C'^  arc  made.  Thi-  tnjichme 
on  tht  hit  19  sprrailir  ^  h>^h  nn  ninety  ii><>t  tables 
at  (lit-  KiCt;  lit  1,(KK>  y.iriU  .tn  Uotir.  <  hi  (he  rixht 
iniicliinea  life  shown  tuttins  (hecKitli  iiitn  K'trtucnts 


Winding  Wool  on  Bobbins 

A  (U-vi.o  h-4mI  in  till"  Ri'd  Cross  iiumIcI  W(trkr<H>ni 
for  wiiulini;  a  li.isik  ut  w-»il  on  ttohhin-i  so  il  can  l)e 
handled  ea.^ly  when  u.ohI  i>n  knittinx  in.ichines 


A  Measuring  Table 

A  tal  Red 
C'riw  i  mak- 

it  to 

atu  citun  )<'!  i'iiie%.t  uti.a:>L.;L;iii.'i>t« 


And  Make  Easier  the 
Work  of  the  Devoted 
Women  Who  Take 
Care  of  War  Sufferers 


Making  Patterns 

An  electric  nuchinc  which  per- 
forate* the  patterns  used  by  the 
Red  Cron.  The  chalk,  duated 
throufh  the  jjerforations,  nukes  an 
outline  of  the  pattern  on  the  cloth. 
Such  strong  material  ix  U!<ed  for  the 
patterns  that  once  perforated  they 
mny  be  u«od  ovrr  and  over  asaiii 


The  Swift  Winder 

An  electric  winiirr.  kiinvvn  in  ilie 
Ro'l  t'ross  woikrooni*  a*  the  "swilt 
win<lcr."  It  was  iiivrnlcd  by  a  riian 
who  wished  In  assist  his  wife  in  her 
Ke<l  (toss  work.  .V^t  it  is  st.irtod 
and  stoijpcd  by  prcs'ure  of  the 
worker's  font  on  the  |ie4l.d,  her 
h.inils  art'  free  to  K'li'le  tlu-  y.irn 


A  Dressing  Frame 

r\  (t.inn'  wlitih  keeps 
liKlit  iln  »inKS  in  (ilacr. 
Wi-rket-  i.in  .icconititioii 
nil  ire  wnrk  in  le**  time 
by  u^ititf  this  (leviie  be- 
rau>e  their  material  h 
alw.i\'!(  where  wanted 
at  thr  tiiotlieiit  when 
quick  work  is  ini|>cr.itive 


A  Sweater  Machine 

A  new  electric  swcatcr-knittiniE  ma- 
chine which  has  found  great  favor 
in  the  eye«  o4  Red  CroM  workers. 
It  knits  •  iwcater  in  14  minutes 


The  Hawks  of  the  Royal  Flying  Corps 


What  contact  patrol  means  in  the 
fierce  fighting  on  the  western  front 


CONTACT  PATROL— "A  flight  of 
one  or  more  planes  over  the  lines 
to  give  General  Headquarters  in- 
formation regarding  the  position  of  Allied 
and  German  troops  and  also  to  take  of- 
fensive action  against  enemy  troops  on 
the  ground." 

The  average   reader   who  sees  this 
definition    probably  concludes 
that  contact  patrol  is  as  unin- 
teresting as  it  sounds.  Defini- 
tions are  never  as  thrilling  as 
the  things  they  define.  Any  fine 
morning  on  the  sector  of  the 
western  front  held  by  the  British 
you  will  find  back  of  the  lines 
at  the  Royal  Flying  Corps*  air- 
dromes,   squadrons    of  planes 
preparing    for    contact  patrol 
work.    The  airplanes  used  are 
generally  of  the  same  type  (the 
F.E.2.B.  "Pusher"),  two  seaters 
with  one  hundred  and  twenty 
horsepower  Beardmore  engines. 
While  not  particularly  fast,  these 
planes  are  easy  to  handle.  Be- 
cause their  work  is  done  mostly 
at  a  low  altitude,  they  are  slow  climbers. 
It  takes  them  about  twenty-five  minutes 
to  climb  ten  thousand  feet,  but  in  straight- 
away flight  they  can  do  about  one 
hundred  miles  an  hour.    With  the  motor 
throttled  a  contact  patrol  machine  will 
glide  sixty  miles  an  hour,  which  is  pos- 
sible because  the  plane  hsm  a  nice  gliding 
angle.  The  armament 
consists  of  one  down- 
pointing  Vickers  ma- 
chine-gun, fixed  along- 
side the  fuselage  or 
body  and  operated  by 
the   pilot,    and  one 
Lewis  machine-gun 
operated  by  the  ob- 
server.    This  Lewis 
gun  can  fire  up  or 
down   and  also 
straight  ahead.  The 
motor  is  in  the  rear, 
so  that  it  cannot  in- 
terfere with  the  tiring 


of  the  gun.  Under  the  fuselage  are  sus- 
pended several  bunches  of  steel  arrows; 
also  two  100-pound  bombs,  or  ten  20- 
pound  high-explosive  bombs. 

They  Carry  Bombs,  Armor  and 
Machine-Guns 

All  these  missiles  of  death  are  released 
from  the  observer's  cockpit  by  a 
bomb-firing  trigger  attached  to 
a  bomb-sight.   This  bomb-sight 

^   is  not  used  on  contact  patrol,  as 

6ombi«ie4»<  the  airplane  has  to  spend  con- 
"^'"'^      siderable  time  over  an  objective 


A  slight  miscalcu- 
lation means  a  miss 

noohop«rAted 

1fon\  bofTxb* 


before  it  can  be  used.  At  a  given 
height  there  is  only  one  point 
The  turn  of  a  lever  of  space  where  the  airplane  must 
?'*^.^.*J?.^^.'   be,  if  the  bomb  is  to  hit  its  ob- 
jective.    A  miscalculation,  no 
matter  how  slight,  means  a  miss. 
When  this  happens,  the  aviator 
mu.st  turn  his  plane  around  and 
try  once  more  to  make  the 
imaginary  path  of  his  machine 
pass  exactly  through  the  proper 
point.     These  repeated  tricks 
are  made  for  half  an  hour.  The 
aviator  must  maneuver  at  will,  unham- 
pered by  other  planes.   It  is  obvious  that 
when  the  bomb-sight  is  used  over  a 
small  area,  a  plane  must 
fly  at  a  high  altitude 


no  hp  Be&nJmore^ 
motor 


This  shows  the 
hook  to  which  the 
bomb   is  attached 


Arrow  rete&&e 


[>o\#t\-po)ntir\q 


Lew 


bombj 


A  "contact  airplane"  armed  for  its  arduous  duties,  with 
machine-guns,  rtsel  arrows,  and  twenty-pound  bombs 
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and  alone.  On  contact  patrol,  planes 
fly  very  low  and  have  done  such  effect- 
ive work  particularly  with  their  ma- 
chine-gun fire,  that  the  Germans  have 
found  it  necessary  to  dig  bullet-proof 
trenches  alongside  the  roads  on  which 
their  troops  march.  At 
the  alarm,  the  regiments 
dive  for  these  trenches 
where  they  are  com- 
paratively safe. 

Generally  five  planes 
are  assigned  to  a  con- 
tact patrol  squadron. 
They  fly  in  the  usual 
V-shape  formatio*^. 
Once  over  the  lines, 
their  work  commences. 
They  remind  one  of 
hawks  hovering  over  a 
chicken  yard.  Eagerly 
the  pilots  and  observers 
scan  the  ground  below, 
undaunted  by  the  hail 
of  lead  poured  up  at  them 
from  machine-g^ns  and 
"Archies." 


Ctump  of 
steel  arrows 
If 


m 

III 

I 

111 

I 

Jll 

ff  ^ 

will  be  hidden  in  them  with  the  result  that 
perhaps  one  or  more  planes  of  the  squad- 
ron will  be  brought  down  by  their  fire. 
Hostile  ammunition  and  gasoline  depots, 
headquarters,  railway  junctions,  detrain- 
ing stations  and   aircraft  hangars  are 

all  objectives  for  the 
pilots  of  a  contact  pa- 
trol squadron.  It  may 
be  that  there  is  a  de- 
Metal  tachment  of  enemy  en- 
"'^^  gineers  busily  engaged 
in  preparing  the  site 
for  a  new  battery  or 
building  a  bridge.  If 
seen,  rest  assured  that 
the  planes  will  give  them 
a  warm  reception. 


Submarine  Saws  for 
Water  Weeds 


A 


What's  That?  A  Regi- 
ment of  Germans  ? 

What  the  observers 
in  the  machine  want  to  see  most  is  a 
train  or  railroad  or  road-bridge.  As  soon 
as  they  see  one,  down  they  swoop.  One 
after  the  other  lets  go  a  load  of  bombs  and 
climbs  again.  The  observers  note  the 
damage,  etc.  Suppose  they  see  a  regi- 
ment marching  rapidly  towards  the  front. 
In  a  fast  glide,  they  descend  almost  on 
top  of  the  startled  soldiers.  The  machine- 
gu  ns  mow  the  Germans  down,  and  often  one 
plane  of  the  squadron,  flying  higher  than 
the  rest,  releases  several 
clumps  of  the  steel  arrows. 
If  there  are 
no  safety  tren- 
ches  at  the 
side  of  the 
road,  it  is  pos- 
sible that  al- 
most the  whole 
regiment  may 
be  wiped  out. 
Should  there 
be  trenches, 
no  doubt 
machine -guna 


These  arrows,  dropping  from 
a  great  height,  have  consider- 
able penetrative  force,  but  a 
steel  helmet  affords  protection 


The  saw,  from  150  to  300- feet  long,  cuts  the  weeds;  a 
wooden  grating  collects  them  and  a  rake  removes  them 


SUBMARINE 
saw'  is  used  to 
clear  weeds  from  irri- 
gation canals  on  the 
project  of  the  United 
States  Reclamation 
Service  at  Orland,  Cali- 
fornia. It  is  five-six- 
teenths of  an  inch  wide, 
one-fiftieth  inch  thick,  and  the  teeth  are 
spaced  seven-sixteenths  of  an  inch  apart. 
It  is  made  of  special  steel  in  flat,  flexible, 
tape  form  and  has  toothed  edges.  Two 
men,  one  at  each  end,  operate  the  saw  by 
means  of  ropes,  starting  at  the  lower  end 
of  the  section  to  be  cleared  and  working 
up-stream.  The  saw  is  placed  diagonally 
across  the  stream,  one  man  keeping 
slightly  ahead  of  the  other.  It  is  held  at 
the  bottom  of  the  canal  by  iron  weights 
placed  at  intervals  of  about 
three  feet.  To  remove  the 
weeds,  planks 
are  placed 
across  the 
banks,  about 
six  inches 
above  the  sur- 
face. Slanting 
wooden  pieces 
project  into 
the  water  form- 
ing a  grating 
which  catches 
the  mown  weeds. 
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Soldiers  operating  a  coal-gas-driven 
tractor  and  plow  on  an  English  farm 

THE  war  is  compelling  the  substitu- 
tion of  coal-gas  for  gasoline  as  a 
means  of  motive  power  for  auto- 
mobiles in  England.  Tractors  carrying 
balloon-like  containers  in  which  to  store 
the  gas  are  not  uncommon  sights 
the  fields, 
soldiers  being 
brought  from 
the  front  to 
operate  the 
machines. 

But  the 
employment 
of  coal-gas  is 
only  a  war- 
time expedi- 
ent brought 
about  by  the 
scarcity  of 
gasoline  and 
its  high  cost. 
With  the  re- 
sumption of 
normal  con- 
ditions after 
the  war  it  is 
expected  that 
gasoline  will 
again  come 
into  general 
use  in  Great 
Britain. 

The  Brit- 
ish Govern- 
ment decided 
in  lt»16  to  re- 
Btnct  the  use 
of  gasoline, 
following  the 


Plowing  with  Coal-Gas  on 
English  Farms 

The  scarcity  of  gasoline  combined 
with  its  high  cost  compels  this 
wartime  measure  in  Great  Britain 


great  demands  made  on  the  petrol 
supply  of  the  country  for  war  pur- 
poses.   Then  the  question  of  ob- 
taining an  efficient  substitute  for 
gasoline  came  up.    When  coal-gas 
was  being  considered  the  difficulty 
of  storing  it  had  to  be  overcome. 
In  early  experiments  gas  com- 
pressed in  steel  cylinders  was  employed, 
but  there  was  trouble  in  reducing  the 
pressure;  hence  the  idea  of  a  flexible  bag 
to  be  carried  on  top  of  the  vehicle  was 
evolved.   This  bag  was  globular  in  shape 
and  roped  down.    It  was  supplied  with 

gas  through 
a  flexible 
sleeve,  the 
connection  to 
the  engine 
being  made 
by  a  tube 
with  a  con- 
trol-flap 
within  reach 
of  the  driver. 
This  method 
of  storage  has 
had  consider* 
able  popU" 
larity. 

However, 
the  bag,  like 
the  gas  it 
contains, 
can  be  ac- 
cepted only 
as  a  measure 
necessitated 
by  the  war, 
since  it  does 
away  with 
metal  cylin- 
ders. These 
are  not  prac- 
ticable  be- 
cause of  the 
great  demand 
for  metal. 


Showing  the  tractor  plow,  with  power  furnished  by 
coal-gas,  plowing  furrows  in  the  soil  of  England 


A  fresh  supply  of  coal-gas  being  brought  into  the 
field  on  an  English  estate  to  operate  a  tractor  plow 
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A  Tunnel  Is  Coming.  On  with  the 
Fresh -Air  Mask 

LOCOMOTIVE  engineers  of  trains 
^  which  pass  through  long  tunnels  or 
snow  sheds  often  suffer  from  lack  of  pure 
air.  The  smoke  and  the  exhaust  gases 
pollute  the  stagnant  air  in  the  tunnel 
and  make  it  almost  suffocating.  To 
remedy  this 
condition  an 
engineer  of  the 
Southern 
Pacific  Com- 
pany invented 
a  device  which 
is  shown  in  the 
accompany- 
ing illustra- 
tion. A  funnel 
fitting  over 
the  nose  and 
mouth  of  the 
engineer  is 
connected  by 
means  of  a 
rubber  tube 
with  an  air- 
pipe  which 
runs    to  the 

main  air  reservoir  of  the  air  brake  system. 
A  small  cut-out  cock  in  the  pipe  permits 
proper  regulation  of  the  supply  of  air. 


The  engineer  in  this  picture  regales  himself  with 
pure  air  while  his  train  runs  through  a  snow  shed 


The  propeller  is  not  situated  aft,  but 
amidships.  The  shaft  protrudes  through 
an  encased  slot  in  the  bottom.  The 
casing  of  the  slot  is  proportioned  so  that, 
when  the  propeller  is  not  needed,  or  when 
it  drags  bottom  in  shallow  water,  both 
propeller  and  exposed  shaft  can  be  lifted 
up  out  of  the  way  of  rocks  and  sand.  The 
casing  which  is  built  along  the  center 

of  the  floor  is 
water-tight. 
The  toggle- 
jointed  shaft 
from  the  en- 
gine enters  it 
at  the  forward 
end  through 
a  water-tight 
journal. 

The  pro- 
peller and 
shaft  are  in- 
g  e  n  i  o  u  s  I  y 
brought  in- 
board by  a 
lever,  the 
handle  of 
which  is  sit- 
uated con- 
veniently 

on  the  outside  of  the  metal  casing.  The 
handle  works  a  pivot  which  communicates 
with  the  inner  side  of  the  casing. 


Fold  Up  the  Propeller  When  You 
Want  to  Row 

NAVIGATING  small  motor  boats  in 
the  waters  of  Hudson  Bay  and  the 
contributory  rivers  is  not  easy.  Shoals 
mean  frequent  portaging.  The  situation 
has  stimulated  a  Canadian  inventor  to 
bring  out  a  small  engine  for  rowboats, 
the  propeller  of  which  can  be  lifted  up 
into  the  boat  by  the  twisting  of  a  handle. 


In  shoal  water  the  propeller  and  shaft  can  be  lifted 
out  of  harm's  way  into  a  water-proof  metal  jacket 


This  Isn't  the  Only  War  Which  Has 
Caused  Prices  to  Soar 

IN  these  days  of  tribulation,  when 
everything  rises  but  father's  wages, 
we  all  very  consistently  bemoan  the  high 
cost  of  living.  But  this  is  not  the  first 
and  only  time  that  prices  have  been  high. 
During  the  Civil  War  wages  ran  from 
$1.12  a  day  for  laborers,  to  $2  a  day  for 
skilled  workmen.  This,  however,  did 
not  prevent  a  shave  from  cost- 
ing ten  cents,  or  a  haircut 
twenty  cents.  Hotel  rates 
were  $1.50  to  $2  a  day,  and 
ice,  which  was  considered  a 
-  great  luxury,  was  supplied 
at  fifty  cents  a  week  for  ten 
pounds  daily.  Strangely 
enough  sugar  was  the  chief 
bone  of  contention  in  those 
days,  too,  and  it  cost  twelve 
to  fifteen  cents  a  pound. 
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This  "rigzag  platform"  facilitates  the  loading  and  unloading  of  vehicles,  making  it  possible 
to  load  and  unload  from  sides  and  ends  simultaneously,  besides  occupying  far  less  space 


A  Compact  Zigzag  Platform 
for  Loading  Wagons 

1ET  us  introduce  you  to  the  zigzag- 
^  edge  platform.  Although  it3  name 
suggests  associations  of  Coney  Island,  it 
is  a  misnomer,  for  this  platform  was  de- 
signed for  use  in  staid  mercantile  pursuits. 
It  will  be  employed,  in  fact,  to  facilitate 
the  loading  and  unloading  of  vehicles. 

An  excellent  idea  of  the  platform  can 
be  gained  from  the  statement  that  its 
loading  and  unloading  edge  has  a  "saw- 
tooth" formation,  the  spaces  between  the 
"teeth"  being  large  enough  to  back  in 
vehicles.  The  "teeth,"  or  zigzag 
edges,  allow  wagons  and 
automobiles  to  be  un- 
loaded from  their  sides 
and  ends,  as  the  accom- 
panying illustration 
shows.  The  sides  of  the 
notches,  of  course,  are 
at  right  angles  to  one 
another. 

In  "addition    to  the 
advantage  of  easy  ac- 
cess to  and  from  the 
sides  or  the  backs  of 
vehicles,  the  platform 
decreases  the  ex- 
tent of  projection 
into  the  roadway 
of    wagons,  and 
apportions  a  defi- 
nite   amount  of 
space  to  each. 


This  hoisting  frame  does  away  with  the 
objectionable  cleaning  -  pits   in  garages 


Getting  Under  Your  Automobile  by 
Hoisting  It  Up 

NOT  only  makers  and  repairers  but 
also  private  owners  of  automobiles 
will  be  interested  in  the  hoisting  frame 
for  automobiles  invented  by  J.  A.  Weaver 
of  Springfield,  Illinois.  The  accompany- 
ing illustration  clearly  shows  the  simpde 
construction  of  the  de\'ice.  It  consists 
of  a  rectangular  steel  frame,  strongly 
reinforced  and  resting  upon  braced  bases 
placed  at  right  angles  to  the  plane  of  the 
frame.  Ball-bearing  casters  under  th« 
bases  make  it  possible  to  move  the  hoist- 
ing frame  easily  from  ODe 
place  to  another.  The  hoist- 
ing is  done  by  one  or  two 
chains  running  either  over 
the  pulley  in  the  midd!"* 
of  the  top  of  the 
frame  or  over  pul- 
leys placed  in  the 
corners.  The  chaini 
are  wound  by  * 
hoisting  mechanisn. 
operated  by  a  worm 
drive. 

The  device  is 
strong  enough  to 
hoist  with  perfect 
safety  any  make  of 
pleasure  auto- 
mobiles. One  gretl 
advantage  of  thii 
device  is  that  it 
requires  little  space. 
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Signaling  System  Is  Employed 
in  American  Barrage 

SOME  details  of  how  the  American 
troops  in  France  lay  down  a 
barrage  before  an  attack  is  made  by 
infantry  are  related  by  Major-Gen- 
eral  Charles  M.  Clement,  U.  S.  A., 
who  has  returned  from  an  inspec- 
tion trip  to  the  front.  A  somewhat 
elaborate  system  of  signaling  is 
employed  in  connection  with  the 
barrage.  This  system  is  changed 
daily  in  order  to  frustrate  the  efforts 
of  spies.  The  width  of  the  barrage 
varies,  and  the  fire  is  made  inten- 
sive or  light,  depending  on  whether 
the  men  move  backward  or  forward. 


This  Submarine  Raises  Money 
Instead  of  Killing 

THIS  is  the  story  of  a  submarine 
that  invaded  Scarborough,  England, 
penetrating  the  very  heart  of  the  city 
without  causing  the  loss  of  a  single  life. 
Furthermore,  it  was  the  means  of  helping 
to  raise  $500,000. 

It  was  at  first  planned  to  have  an  under- 
sea craft  anchor  in  the  harbor  in  order  to 
spur  persons  to  give  to  the  fund.  This 
idea  being  found  impractical,  a  street- 
car submarine  bank  was  built.  The  actual 
work  consisted  in  transforming  the  vehicle 
into  a  submarine  on  wheels.  The  mem- 
bers of  the  crew  shown  in  the  accom- 
panying illustration  are  Scarborough 
"sea  scouts,"  each  of  whom  has  been  on 
vessels  torpedoed  by  German  submarines. 


The  cave  probably  marks  the  place  where  a 
boulder  dropped  out  of  the  surrounding  snow 

Nature  Carves  a  Queer  Snow-Cave 
in  the  California  Sierras 

THE  accompanying  picture  is  a  June 
snow-scene  in  the  high  sierras  of  Cali- 
fornia. During  the  progress  of  a  govern- 
ment survey  the  engineers  found  the 
peculiar  cave  formation  in  the  end  of  a 
bank  of  snow  which  was  rapidly  melting 
away  under  the  rays  of  the  sun.  It  is  not 
known  how  the  cave  was  formed,  but  it  Is 
believed  that  it  contained  a  big  boulder 
which,  when  it  became  warmer,  dropped 
out  of  the  crust  of  snow  enclosing  it  and 
rolled  down  the  mountain  side. 


1^  ^ 


This  submarine  took  money  instead  of  lives  when  it  in- 
vaded Scarborough,  Englani,  to  aid  in  raising  $500,000 


Forts  Built  by  Vauban  Are  All  That 
Remain  of  Ypres 

'^pHE  only  things  left 
J.  standing  in  Ypres  after 
thp  German  attacks  are  the 
forts  built  by  Vauban  early 
in  the  seventeenth  century. 
This  was  one  of  the  com- 
ments made  by  Major-Gen- 
eral  Charles  M.  Clement, 
U.  S.  A.,  regarding  condi- 
tions that  attracted  his  at- 
tention on  the  firing  line  in 
France.  He  relates  that  in 
these  damp  forts  two  British 
commanders  lived  during 
months  of  warfare.  It  is 
queer  that  a  seventeenth- 
centur>'  fort  should  survive 
a  twentieth-century  bom-* 
bardment. 
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Teaching  Machine-Gunners  to  Fire  at  Art 

How  paintings  worth  thousands,  the  work  of  fa- 
mous artists,  are  used  to  develop  skill  in  gunnery 

By  John  Walker  Harrington 


EVERY  war  has  called  in  artists  to 
help  the  fighters.  Michelangelo, 
Leonardo  da  Vinci  and  Benvenuto 
Cellini  did  their  bit  in  their  time,  and  now 
come  the  Academicians  of  our  own  day, 
whose  ambition  it  is  to  paint  landscapes 
at  which  soldiers  will  be  glad  to  aim  either 
cannon  or  machine  guns.  These  scenic 
targets  are  works  of  art  in  every  sense, 
for  they  must  come  from  the  skilled  hands 
of  masters  of  perspective  and  atmosphere 
and  must  be  so  ably  composed  that  they 
serve  just  as  well  as  long  reaches  of  hill 
and  dale  and  rolling  uplands.  The  Art 
War  Relief,  an  organization  which  has 
been  enlisting  noted  painters  for  this  all- 
important  work,  announced  that  the 
canvases  of  students  and  amateurs  were 
not  available. 

Artificial  Landscape  Targets 

Most  young  men  are  city  or  town  bred. 
Hence  few  of  the  soldiers  of  our  national 
army  have  a  clear  idea  of  distances  in 
nature.  As  many  of  the  cantonments 
have  not  been  placed  amid  scenery  like 
that  which  marksmen  are  likely  to  see 
"somewhere  in  France"  or  "on  the  way 
to  Berlin,"  artificial  landscapes  are  pro- 
vided on  which  they  can  practice.  The 


paintings  are  too  valuable  for  cannon 
fodder  or  even  for  machine-gun  feed,  but 
they  serve  wonderfully  well  in  giving  the 
illusion  of  panorama.  The  series  which 
have  been  painted  by  H.  Bolton  and 
Francis  C.  Jones,  both  veteran  members 
of  the  National  Academy  of  Design,  are 
typical  of  the  kind  of  art  which  is  now 
in  league  with  war.  Some  of  these  pic- 
tures were  used  by  machine-gun  com- 
panies at  Camp  Upton  near  Yaphank, 
L.  L,  before  their  departure  for  over- 
seas. 

Distance  and  Proportion 

As  the  machine-gunners  "lay  on"  their 
pieces  in  front  of  this  pleasing  mark  they 
must  keep  in  mind  two  things — range  and 
close  designation.  The  middle  distance 
in  the  painting  carries  the  normal  viaon 
back  about  2,500  yards.  The  mountains 
far  in  the  background  are  supposedly 
eight  miles  away  and  therefore  out  of 
range.  The  canvas  is  covered  with 
houses  and  churches,  bridges  and  culverts, 
and  even  a  winding  stream.  The  gunnera 
aim  their  weapons  at  these  various  ob- 
jects. The  commander  comes  up  behind 
them  and  points  out  errors  they  have 
made  in  sighting  due  in  part  to  their  un- 


to  score.  A  faithful  reproduction  of  a  landscape 
jjoce  and  proportion  not  otherwise  easily  acquired 
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Machine-gunners  leam  from  artistic  reproductions  of  the  terrain  how  to  judge  or  distance 
and  of  the  interrelation  of  objects.    Art  with  a  capital  A  helps  them  to  become  experts 


trained  eye8  and  in  part  to  their  lack  of 
familiarity  with  the  mechanism. 

How  many  men  are  there  who  grasp  a 
description  and  act  at  once  upon  it?  The 
officer  gives  the  command,  "Lay  on  black 
rock  left  clump  of  trees — three  fingers!" 
Instantly  the  sergeant  must  repeat  this 
order  and  see  to  it  that  the  smooth  barrel 
is  80  adjusted  that  it  will  guide  bullets  in 
the  direction  named.  The  quick  under- 
standing of  the  description  of  objects  in  a 
landscape  can  be  developed  by  the  use  of 
the  imitation  terrain  of  paint.  The 
firing  of  machine  guns  effectively  is 
quick,  sharp  work  and  all  the  training 
of  eye  and  brain  which  can  be  im- 
parted stands  the  soldier  in  good  stead 
in  an  emergency. 

So  exact  are  these  high-art  targets, 
owing  to  the  co-operation  of  the  military 
authorities  and  the  designers,  that  even 
the  complicated  problems  of  strategy  can 
be  solved  quickly  by  their  use. 

Grain  Field  a  "  Nest  of  Death  " 

After  the  marksmen  have  become  more 
experienced  they  are  assigned  to  devising 
ways  for  routing  snipers  out  of  hidden 
retreats  supposed  to  be  in  all  these  mimic 
landscapes.  The  purpose  is  always  to  kill 
as  many  of  the  enemy  as  possible  with  the 
smallest  amount  of  ammunition.  Assume 
that  there  is  in  the  center  of  one  of  the 
painted  transcripts  of  nature  a  waving 
grain  field,  all  golden  in  the  sun,  and  en- 
veloped in  a  mellow  haze,  as  an  art  critic 
might  see  it.  The  machine-gun  captain 
considers  it  as  a  yellow  nest  of  death  in 


the  midst  of  which  are  certain  big  and 
deadly  wasps,  the  stings  of  which  are 
laying  low  comrades  of  another  command. 
He  cannot  see  exactly  where  the  buzzing 
pests  are  straddled,  but  no  time  is  to  be 
lost.  He  gives  the  command  to  "traverse 
the  field,"  which  means  that  his  gunners 
so  divide  the  whole  expanse  of  nodding 
stalks  among  them,  that  the  zones 
reached  by  the  rain  of  bullets  account  for 
every  square  foot  of  the  suspected  area. 
The  variation  of  fire  is  made  by  causing 
the  individual  gunners  to  tap  their  pieces 
gently,  so  that  a  difference  of  two  inches 
at  the  end  of  a  barrel  becomes  a  large 
space  with  the  widening  angle  reached  in 
a  distance  of  a  mile  or  so.  The  method  of 
tapping  can  be  learned  readily  in  front  of 
one  of  the  brush  creations  and  a  man  who 
is  quick  of  eye  and  hand  may  soon  be- 
come very  proficient. 

Useful  in  Estimating  Trajectories 

The  counterfeit  countrysides  serve  just 
as  well  as  the  real  ones  in  estimating 
trajectories  of  projectiles  intended  for  a 
certain  locality  and  in  the  mastering  of 
much  of  the  theory  of  gunnery  practice. 
The  mistakes  of  the  tyro  can  be  con- 
stantly corrected.  As  the  canvases  are 
becoming  more  and  more  exact  in  their 
proportions,  they  are  considered  already 
as  among  the  indispensables.  A  British 
officer  on  seeing  some  of  these  examples 
of  American  skill  at  Camp  Upton  recent- 
ly, remarked  that  if  the  Allies  had  had  as 
good  ones  they  would  have  been  able  to 
have  killed  more  Germans. 
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Using  his  derby  hat  in  lieu  of  a  tripod 
in  order  to  get  a  coveted  photograph 

A  Derby  Hat  Used  in  Place  of 
Camera  Tripod 

A PHOTOGRAPHER  desiring  to 
make  photographic  copies  of  certain 
paintings  in  the  Corcoran  Art  Gallery, 
wrote  to  the  superintendent  of  the  insti- 
tution and  received  the  necessary  per- 
mission, but  upon  ar- 


riving  at  the  gallery  he 
found  that  they  did  not 
permit  tripods  to  be 
erected  upon  the  marble 
floors. 

Not  to  be  outdone,  he 
used    his    derby  hat, 
which,     inverted  and 
crushed  in  a  little,  bal- 
anced  very  nicely  on 
the  large  mahogany  rails 
in  front  of  the  pictures. 
Upon  this  he  balanced 
his  camera  and,  with  a 
little  care  in  focusing, 
using  the  rising  front 
to  give  the  proper  per- 
spective, managed  to  get 
the  long-time  exposures 
required    by    the  soft 
lighting.     The  scheme 
worked  perfectly  and  the  copies  de- 
sired were  obtained.     This  method 
may  be  used  for  exteriors  as  well ;  but 
the  photographer  should  be  close  at 
hand  to  look  out  for  his  camera  in  case 
it  should  overbalance. 


\ 


Hand  less— And  Yet  He  Is  a  Cham- 
pion Billiard-Piayer 

GEORGE  H.  SUTTON,  the  veteran 
billiard-player,  has  demonstrated 
to  the  world  that  a  man  may  become 
an  excellent  billiard-player  without  hands. 
Sutton  lost  both  hands  when  a  boy  by 
coming  in  contact  with  a  circular  saw. 
This  did  not  prevent  him,  however,  from 
taking  up  billiards,  first  as  an  amusement 
and  later,  when  he  had  acquired  remark- 
able skill  in  the  manipulation  of  the  balls, 
to  enter  the  class  of  professional  "short- 
stops." In  a  match  game  during  the  past 
season  he  made  a  high  run  of  113  in  18.2 
balkline  billiards. 

Sutton  uses  no  attachment  to  hold  his 
cue.  By  patient  practice  he  has  acquired 
such  marvelous  skill  in  the  use  of  the 
flexible  muscles  on  the  stumps  of  his 
arms,  that  they  supply  him  with  a  good 
substitute  of  the  "wrist-movement"  so 
essential  to  good  playing. 

Many  armless  men  and  women  have 
learned  by  painstaking  practice  to  make 
use  of  their  feet  for  writing,  piano-playing, 
etc.,  but  there  are  probably  no  parallel 
instances  on  record  where  a  man  deprived 
of  both  arms  has  become 
an  expert  billard-player 
by  the  use  of  bis  arm 
stumps. 


A  seemingly  impossible 
feat  —  making  a  tnaMsi 
shot,  holding  the  cue 
between  his  arm  stumps 


Handless  billiard -player 
George  H.  Sutton  making 
a  carom  shot  with  bridge 
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He  Outswims  the  Ducks  in   

His  New  Diving  Dress 

ON  a  recent  gray  Saturday 
afternoon,  in  London,  the 
fussy  little  tugs  and  launches  were 
puffing  about  their  business  on 
the  Thames,  and  every  now  and 
then  a  lumbering  Thames  barge 
would  pursue  its  un- 
beautiful  bullying  way 
down  the  river.  The 
whistles  were  hooting, 
and  a  few  gulls  wheeled 
about,    picking  up 
scraps  from  the  oily 
water — in  short,  it  was 
just  a  regular,  misty, 
gray   London  after- 
noon.  Suddenly, 
though,  there  was  a 
shouting  and  a  cran- 
ing of  necks,  and  the 
sleepy  river  life  be- 
became  immediately 
wide  awake.    A  man 
had  jumped  into  the 
river  from  one  of  the 
boats.    Was  it  an  at- 
tempted suicide?  Had 
he  gone  over  to  rescue  some  one?  The 
black,  murky  waters  swallowed  him  up. 
He  bobs  up. '  The  river  men  could  hardly 
believe  their  eyes.    He  had  reappeared 
with   a   two-bladed    paddle,    and  was 
propelling  himself  along!    It  all  proved 
to  be  a  demonstration  of  the  new  David- 
son life-saving  suit. 

This  costume  is  made  on  the  same 
principle  as  a  diving-suit.   It  is  both  air- 
inflated  and  waterproof.  Air-chambers 
are  provided  in  the  body  portion  and  in 
the   leg  portions, 
and  these  may  be 
blown  up  by  the 
mouth,  through 
suitable  tubes. 
The  dress  can  be 
inflated  in  forty 
seconds.    A  belt 
around  the  middle, 
together  with  ad- 
justing the  amount 
of  air  in  the  various 
chambers,  serves 
to  regulate  the 
equilibrium. 
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Properly  iriflated — but  not 
with  self-conceit — you  can 
paddle  yourself  along  com- 
fortably in  this  union  suit. 
AH  you  have  to  do  is  to  in- 
hale as  much  air  as  possible, 
then  exhale  it  through  the 
tube  into  the  costume.  In 
other  words  buoy  yourself 
up  with  your  own  hot  air 

This  shows  a  man  properly 
equipped  for  a  trip  that  is 
apt  to  lead  him  into  a  tem- 
porary sojourn  in  the  water. 
The  suit  is  air-tight,  and  if 
he  has  enough  breath  left 
to  inflate  himself  he  can 
keep  afloat  for  a  long  while 


I 


The  service  stamp  to  be  affixed  to  your 
letter  to  inspire  your  friends  with  your 
<v«m  sense  of  duty  tc  flag  and  country 


The  Service  Stamp  is  the  Latest 
Patriotic  Device 

N  these  days  of  rapid  introduction  of 
various  kinds  of  new  stamps  it  is  not 
surprising  to  hear  of  the  service  stamp. 
These  stamps  are  made  in  sheets  of  one 
hundred  with  one,  two  or  three  stars, 
as  circumstances  require,  and  are  de- 
signed for  use  in  the  same  way  as  the 
Red  Cross  seals.  The  cost  of  a  sheet  of 
one  hundred  stamps  iii  negligible. 

  Affix  one  of  these 

stamps  to  your  let- 
ter, and  thereby 
give  your  friend  a 
hint  that  you  have 
endeavored  to  ful- 
fil your  duty  to 
your  country;  it  is 
bound  to  be  a  re- 
minder to  him  if 
in  any  small  partic- 
ular he  has  been 
remissin  that  meas- 
ure of  duty  which 
we  owe  our  count  ry . 
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An  Alibi  for  the  Bee  in 
the  Orchard 

THAT  bees  injure  fruit  is  a 
common  belief  in  some 
quarters,  but  investigations  re- 
cently carried  out  in  Italy  prove 
it  to  be  without  foundation. 
Bees  cannot  perforate  the  skin 
of  fruit,  and  the  damage  attrib- 
buted  to  them  is  really  due  to 
birds,  wind,  hail,  hornets,  wasps, 
and  certain  other  insects.  Bees 
are,  in  fact,  of  much  benefit  to 
the  orchardist,  because  they 
effect  the  cross-pollination  of 
fruit  trees. 


Mexican  Com  Bins  Loolc  Like 
Old-Fashioned  Sugar  Loaves 


Chinese  women  cleaning  the  cab  windows  of  a  Southern 
Pacific    Railroad   locomotive  in  Oakland,  California 


Chinese  Women  Working  on  Rail- 
roads in  California 

IT  is  well  known  throughout  the  country 
that  the  people  of  the  Pacific  coast 
states  take  anything  but  kindly  to  Orien- 
tal labor.  But  at  the  present  time  there 
is  such  a  serious  shortage  of  white  labor 
throughout  the  United  States  that  even 
our  Western  brethren  have 
had  to  down  their  preju- 
dices and  accept  the  inevi- 
table. The  Chinese  coolie 
has  long  been  a  factor  in 
the  labor  market  of  the 
West,  but  as  a  rule  his 
consort  has  held  aloof  from 
manual  labor.  Now,  how- 
ever, a  change  has  been 
wrought. 

Nothing  could  better  in- 
dicate how  serious  is  the 
shortage  of  white  labor  in 
that  part  of  the  country 
than  the  fact  that  Chinese 
women  are  now  employed 
by  some  of  the  railroads 
on  the  western  coast. 


T  first  sight  the  objects 
that  form  the  subject  of 
our  illustration  look  as  though 
they  were  the  twin  spires  of  a 
sunken  church.  As  a  matter  of 
fact  they  are  corn  bins  on  the 
Hacienda  St.  George,  in  Coahui- 
la,  Mexico.  They  are  construct- 
ed of  adobe  or  sun-dried  bricks,  and  are 
plastered  on  the  outside.  On  the  plaster 
landscapes  are  painted  in  bright  colors. 
One  of  the  bins,  it  will  be  noted,  is  sur- 
mounted by  a  cross. 

The  corn  is  introduced  through  the 
little  doors  in  the  apex  of  the  cones,  and 
is  taken  out  as  required  through  the 
regular  door. 


Com  bins  on  a  Mexican  hacienda,  shaped  like  sugar  ioa^ 
but  made  of  adobe   or  brick,  and  brightly  decorated^ 


Wouldn't  This  Puzzle  the  Enemy? 


A  mine  or  torpedo  that  zig-zags 
under  water  to  find  its  prey 


AMINE  which  travels  under  water  in 
a  zig-zag  fashion,  somewhat  like  a 
drunken  man  on  the  sidewalk,  and 
which  therefore  makes  a  terrible  nuisance 
of  itself,  has  been  invented  by  a  foreign 
officer,  a  noted 
authority  on 
mines  and  ex- 
plosives who  is 
co-operating 
with  the  U.  S. 
Government. 
The  mine  con- 
sists of  two 
parts  fastened 
together,  but 
separated  by  a 
wall.  One  of 
the  chambers, 
that  in  front, 
contains  the 
explosive 
charge  and  has 
at  its  forward 

end  the  contact  trigger  which  explodes  the 
charge  when  it  hits  the  object  for  which  it 
is  intended.  The  other  compartment 
contains  the  motor  and  a  mechanism 
which  alternately  drives  first  one  then  the 
other  of  the  two  propellers,  thereby  giving 
to  the  mine  a  zig-zag  course,  but  tending 
in  the  general  direction  of  the  objective 
point,  while  crossing  and  recrossing  the 
medial  line  at  oblique  angles.  It  is  the 
theory  of  the  inventor  that  by  this  zig-zag 


This  picture  shows  the  zig-zag  path  which  the  new 
submarine  mine  follows  in  its  under-water  course 


operatirxq  motor 
alterr\atc\ij 


Contact 
firin^iiv 


\Mei9hted  Ivee 

The  front  part  of  the  mine  contains  the  explosive: 
the  rear  part  the  propelling  mechanism  and  control 


motion  the  chances  of  the  nine's  hitting 
the  objective  are  greatly  increased.  A 
weighted  keel  maintains  the  mine  in  the 
desired  depth  under  the  surface  and  also 
prevents  its  rolling.  As  it  may  sometimes 

be  desirable  to 
drive  the  mine 
at  a  differ- 
ent depth,  the 
keel  is  remov- 
able and  may 
be  supplanted 
by  a  heavier  or 
lighter  keel  or 
fin,  as  the  case 
may  require. 

Any  kind  of 
explosive  may 
be  used  in  this 
mine,  but  the 
inventor  fa- 
vors T.  N.  T., 
wet  gfun-cotton 
or  dynamite, 
and  also  advocates  the  additional  use 
of  mono-nitro-naphthalene  which,  when 
the  mine  is  exploded,  gives  oflf  a  dense 
black  smoke,  which  will  envelop  the  vessel 
struck  and  prevent  signaling,  repairs  or 
rescue. 

As  the  presence  of  such  a  mine  in  the 
water  constitutes  a  constant  danger  to 
shipping,  provision  is  made  to  cause  it  to 
sink  after  a  predetermined  period.  A 
timing  mechanism  opens  a  valve  in  the 
rear  end  of  the  mine,  allowing 
the  water  to  enter.  The 
weight  of  the  water  causes 
the  unexploded  mine  to  sink 
to  the  bottom,  preventing 
accidental  discharge. 

To  propel  the  mine,  each 
propeller  may  have  its  own 
motor,  and  the  motors  work 
alternately,  or  there  may  be 
but  a  single  motor,  the  power 
of  which  is  applied  alternately 
to  the  propellers  by  an  oscillat- 
ing gear  or  otherwise.  The 
invention  permits  of  many 
non-essential  variations. 
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Worse  Than  the  Shinplasters 
of  Civil  War  Fame 

A CURIOUS  condition  of  affairs  with 
respect  to  money  prevails  in  the 
department  of  Narino,  the  southernmost 
department  of  Colombia.  This  region 
is  isolated  by  poor 
means  of  communi- 
cation from  the  cen- 
tral  government 
and  has  regulated 
its  own  affairs  to  a 
great  extent.  When 
the  rest  of  the 
country  adopted  a 
gold  standard 
Narino  refused  to 
conform  and  en- 
forced a  local  silver 
standard.  As  it 
accepts  at  silver 
value  coins  of  all 
nations  and  dates 
it  has  become  a 
dumping  -  ground 
for  coins  no  longer 
current  elsewhere. 

It  is  said  that 
the  most  abundant 
eight-real  pieces  of 
independence.  A  few  years  ago,  we  may 
add,  the  whole  of  Colombia  was  swamped 
with  paper  currency  enormously  de- 
preciated. At  one  time  it  took  22,500 
pesos  of  this  paper  to  buy  a  United 
States  gold  dollar.  The  government  has 
now  issued  a  decree  recalling  the  national 
silver  coined  before  1911  and  all  foreign 
money  now  in  circulation. 


how  much  farther  it  will  shoot  north  than 
south,  and  to  what  extent  the  moon  will  de- 
flect the  shot.  As  a  resul  t.'what  is  described 
as  the  ultimate  error  of  the  cannon  shot  is 
being  rapidly  overcome.  Moreover,  if  a 
commander  is  unable  to  point  a  cannon  with- 
in ten  feet  of  the  target,  he  is  not  re- 
garded as  a  success. 


He  is  not  a  millionaire's  son.  All  this 
Colombian  paper  money  is  worth  just  one 
dollar.     A  paper  peso  is  worth  one  cent 


coins  are  the  old 
the  early  years  of 


This  Is  a  Farm 
Gate,  No  Doubt 

PERHAPS  it 
was  his  pa»- 
sionate  love  for 
farming,  perhaps 
a  dawning  sense  of 
art,  or  pride  in  the 
paternal  acres 
which  had  come 
down  to  him 
through  many  gen- 
erations of  tiUera 
of  the  soil,  that  in- 
duced the  owner  of 
a  farm  in  Moulton, 
N  o  rt  hampton, 
England,  to  put 
the  quaint  gate 
accompanying  picture  at 
to  the  driveway  leading 
Anyone  who  passes 


shown  in  the 
the  entrance 
to  his  farmhouse, 
that  gate  will  know  that  the  owner  of  the 
estate  is  a  farmer  and  so  proud  of  it  that 
he  wants  everybody  to  know  it.  The  orna- 
mentation is,  to  express  it  mildly,  original 
in  design  and  of  striking  appearance,  but 
does  not  betray  a  high  degree  of  artistic 
taste.  However,  it  is  symbolic  of  the 
farmer's  calling,  and  who  shall  criticize? 


Moon  and  Earth  Help 
French  to  Aim  Cannon 

THE  French  engineers 
in  the  European  war 
have  reached  a  high  degree 
of  perfection  in  mathemat- 
ics, according  to  Major- 
General  Charles  M.  Clem- 
ent, U.  S.  A.,  who  made  an 
exhaustive  study  of  con- 
ditions on  the  firing  line. 
These  sappers  of  the  French 
army  have  figured  out  the  in- 
fluence of  the  earth  on  a  shell 
traveling  out  of  a  cannon, 


An  l£nglish  farmer  has  decorated  his  gate  with  the  varioui 
implements  of  his  calling.   If  not  artistic  it  is  surely  symbolic 
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The  boilers  con- 
tained enough 
air  to  keep  them 
afloat  while  they 
were  towed 
ashore.  They 
were  then  en- 
caaed  in  planks 
and  started  for 
China  for  duty 
in  another  ship 


How  the  Boilers  of  the  **Bear*' 
Were  Salved 

THE  steamship  Bear  of  the  American 
Geodetic  Survey  stranded  near  Cape 
Mendocino,  on  the  California  coast.  When 
it  was  found  impossible  to  save  the  ship 
all  efforts  were  confined  to  the  salvage  of 
the   valuable   contents,   including  the 
boilers  and  machinery.    The  machinery 
was  taken  apart  and  conveyed  to  the 
beach  piecemeal.   The  large  boilers,  how- 
ever, six  in  number,  could  not  be  taken 
to  pieces,  and  their  salvage  was  therefore 
attended  with  great  difficulty.  Each  one 
of  the  boilers  was  eleven  feet  six  inches 
long,  thirteen  feet  six  inches  in  diame- 
ter and  weighed  fifty-one  tons.  Each 
individual  water 
tube     was  first 
plugged  at  each 
end  to   make  it 
airtight.    The  air 
enclosed    in  the 
pipes  and  in  the 
boiler   was  suffi- 
cient to  keep  the 
boilers  afloat  after 
they  had  been 
lifted  out  of  the 
hold  by  a  derrick 
and  deposited  in 
the  water.  The 

boilers  were  rolled   

on  the  beach,  en-  ^^is  little  watch  on 
cased  in  an  armor         is  a  real,  honest-to 


The  ship  could  not  be  saved,  but  cargo> 
boilers,  and  machinery  were  taken  out 

of  planks,  then  set  afloat  again  and  towed 
twenty-five  miles  to  Eureka,  California, 
whence  they  were  shij)ped  to  Shanghai 
to  be  placed  in  another  hull. 


A  Lilliputian  Rival  of  the  Popular 
Wrist  Watch 

IF  the  ponderous  old  grandfather's  clock, 
with  its  weights  and  wheels,  could  do 
so,  it  would  doubtless  raise  its  hands  in 
surprise  at  sight  of  the  ring  watch,  the 
smallest  member  of  the  time-keeping 
family.  This  tiny  record-keeper  of  the 
minutes  and  hours  adorns,  and  is  adorned 
by,  a  finger-ring  studded  with  jewels. 
It  is  shown  in  the  accompanying  illustra- 
tion. 

This  watch  is  a  composite  timepiece, 
the  works  being  of  Swiss  manufacture, 
and  the  case  of  New  York  make.  The 
movement  is  smaller  than  a  ten-cent  piece 
and  the  case  is  studded  with  diamonds, 

even  the  winder 
being  set  with  one 
of  these  precious 
stones.  As  a  novel 
and  attractive  or- 
nament this  little 
watch  is  pretty 
sure  to  find  favor 
with  the  fair  sex, 
and  it  is  possible 
that  it  may  to 
some  extent  re- 
place the  wrist 
watch  which  has 
recently  gained  so 
greatly  in  popu- 
milady's  finger  ring  larity,  especially 
goodness  timekeeper  among  soldiers. 


niqi'i-od  by  Google 


First  Heal  the  Wounds,  then  Hide  the  Scars  by 


The  First  Step 

Captain  Drr\A-rnt  Wnod, 
an  EnKlisU  srulp'or.  Iian 
workod  out  a  niotliorl  of 
covering  (iiritiKurinc  soars 
by  mctnl  niaitlcs  painteil  in 
lifp-like  colors.  The  meth- 
od nol  new,  but  hai 
Ijfcn  greatly  iinproveil  by 
the  »culptor.  Tlif  tirst 
step  toward  rpstorinn  the 
patient's  fratiires  wnsists 
m  m:ikinf!  a  pliintcr  cast  ol 
the  (MrtB  to  be  covered  by 
the  maslc  This  is  a  iitcit 
bo<in  lo  the  disfiuurrd 
tighter,  alttjough  lie  lu.iv 
wrll  be  proud  oi  his  »c;irs 


Almost  Finished 

The  thin  metal 
having  b«rn  carc^ollr 
fitted  and  trimmed  to  the 
proper  lixe  and  khape.  ia 
enameled  and  pkioted  to 
match  the  color  of  tbe 
patient'a  skin.  The  pic- 
lure  ibowB  Captain  Wood 
with  tbe  almost  finiahwl 
rnaak  in  his  hand,  aboat 
to  adjiut  it  to  the  features 
of  the  patient  before  him. 
The  mcana  for  (utenini 
tlie  mask  are  still  Uckiat 


The  Rough  Cast 

The  arc  tiia<lc  by 

an  cIpctrDlytie  »I»-i>>sit  of 
purr  ciipiHT  upon  ,\  cant 
of  the  featuros  as  tliry  are 
iulfiiilril  ti>  appear.  Thi'V 
may  al!«»  fn*  nia'lc  of  »ilvor 
or  of  some  alliiy  oi  silver 
and  copj)or.  In  the  pic- 
ture Captain  Wood  is 
cxiiminins  the  ruiiuhlv 
molded  mask  before  it  i-» 
trimmed,  udiuited  an'l 
finished  by  eiiailleliiii!  al)  I 
pitintine  <ireat  •kill  ii 
reiiuired  in  order  to  match 
petlcclly  the  litieamenn 
and  complexion  of  the 
uninjured  ildv  u(  the  lace 


PboUM  @  llDcfeorowi  wad 
Uodcnrood 


The  Finishing  Touch 

After  all  the  prrliminaiy 
work  is  done  and  the  maK 
fully  completed  and  pn>- 
vide<l  with  the  mrans  ot 
faitening  it.  the  patirot 
puts  it  on  and  the  aculp- 
tor,  who  is  alao  a  painter, 
puts  the  tinitliing  toncfaei 


to  Ills  handiu 
(he  most  di 
Irm.i  is  to  o 
tell-tale  Ixird 
the  tna.'l; 
meet.  1 
careftil  r 
painted 
manner 
ma.tk  II 
upon  ti 
each  in<!' 
this  case  . 
by  a  piiur 


ot 

:.b- 
tbc 
ere 
kin 
by 
the 
Tbe 
ns  the 
irpcivll 
"r*  in 


i 


oi  apcvt.u:;es 
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Covering  Them  with  Artistically  Shaped  Masks 


A  Shell's  Work 

Althouxh  the  work  of 
Captain  Wood  i<  by  no 
confined  to  war 
in)uTiei.  the  maiority 
of  hk  patienui  are  men 
who  were  disfigured  by 
■norc  or  le«  acrious  In- 
juries received  inlhe  war. 
The  picture  below  ahowi 
■  young  British  soldier 
who  was  hit  between  the 
ryes  by  a  sheU  sptinler. 
See  tlie  iranslorma- 
tion  wrought  by  the 
mask,  in  the  picture 


Only  Imitations 

The  Btock-in-trade  of 
this  hunian  repair  shop 
id  of  a  varied  nature. 
Mimks  in  every  stage  of 
completion,  ears,  eyes, 
no«e«,  chins  or  other 
jjarla  of  the  features  are 
the  most  common  speci- 
inrn»  in  evidence.  Spec- 
tacles are  often  em- 
ployed as  a  convenient 
means  of  unobtrusively 
f.-t&trning  the  metal 
niuslus  «)  as  to  cover  the 
disliguring  sau  cmisetl 
by   injur>'   or  disease 


A  Sculptor's  Idea 

The  officer  shown  stand- 
ing in  the  picture,  palette 
in  hand,  is  Captain 
Francis  Derwcnt  Wood, 
the  English  sculptor,  who 
enlisted  in  the  British 
amiy  in  May, -1915.  He 
entered  the  hospiul  serv- 
Ice  and  soon  was  placed  in 
charge  of  the  sphnt  room 
of  one  of  the  tniiilar>'  ho»- 
pil.its  in  London.  Iliscs- 
liericncr  there  suggt^ted 
to  him  the  thought  tluit 
art  cuulfl  be  of  great  help 
in  -t'-  niling  and  perfect- 
off  or  U  of  [dastic 
The  Rovcrn- 
;  oiictiuraged  him  and 
as  Riven  an  opportun- 
I  develop  hii  method 


With  the  Mask 

The  picture  above  shows 
ll  e  British  soldii-r  nl  ihe 
ticturc  on  tlic  l<.-tt.  us  he 
jipf  i-urfdwcarinRlho  nnsk 
n  ado  for  him  by  (  aptaiti 
WchhI.  It  is  licl<l  in  place 
by  the  sperCai U-  frame 
and  compli'tcly  h'dl'^' 
(erribly  «lisfiK'iring  >icar 
which  the  s^hrll-sidinlfr 
wiiiinil  h'ft  b«.-twft'n  tl>e 
>iiiinK  man's  •■vt-^.  It  is 
so  pcrti'i  tly  rna«h'  Ihat  it  i>i 
:iUii(»t  iniiKj«sibl('  t<>  Svc 
whrrr  the  nia*k  i-inl-i  .ind 
I  In-  natui.il  tis^u*-  bi.'Rins 


I 
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Formerly  it  took  ten  men 
a  whole  ten-hour  day  to  do 
a  single  job,  and  inclined 
planes  had  to  be  built  to 
load  the  upper  boxes  from, 
using  rollers  and  crowbars. 
Now  four  men  can  load  about 
forty-eight  boxes  a  day,  and, 
if  necessary,  one  man  does  it. 


The  lifting  tackle  travels  on  a  track  extended  from  loading 
room  across  track.    One  tackle  performs  the  operation 

Wafting  Five  Tons  About  as  Thougli 
Tliey  Were  Tltistledown 


^  "  ALL  ready  below  there?" 
l\     "Yep,  let  'er  come." 


1  There  is  a  whirr  and  the  rattle  of  a 
running  chain,  and  a  huge  packing-case 
floats  airily  out  of  a  second-story  window 
and  smoothly  descends  towards  the 
flat-car  which  Is  waiting  below  to  receive 
it.  "Easy  now  bit  further — whoa! — 
back  a  bit — a-a-iiU  right." 
(  That  is  about  the  sum  total  of  the 
operation  of  loading  a  packing-case  con- 
taining five  tons  of  motor-truck  onto  the 
cars  for  shipment,  at  the  plant  of  one  of 
the  big  truck  manufacturers  in  Michigan. 

The  reason  for  the  ease  with  which  the 
thing  is  done  is  due  solely  to  an  ingenious 
bundle-carrier  that  the  company  has 
installed.     There    is    nothing  very 
new  in  its  essential  parts,  for 
it  is  the  regular  chain-and- 
pulley  type  of  purchase, 
but    the    application  to 
special  conditions  is  very 
interesting.   The  track  on 
which  the  lifting  tackle  '] 
travels  is  extended  across 
the  track  and  into  the 
loading  room  too.  Conse- 
quently  the   cases  are 
moved  around,  swung  out, 
lowered,   and  everything 
is  done  with   the  same 
tackle.     Four  boxes  are 
loaded  onto  one  car. 


This  Moving  Van  Loads 
From  the  Side 

HOUSEHOLD  goods  and 
pianos,  as  well  as  other 
things  that  had  to  be  moved 
for  some  considerable  dis- 
tance, formerly  went  by 
railroad.  Recent  railroad 
congestion,  however,  and  the 
difficulty  of  getting  box-cars  for  anything 
that  does  not  come  under  the  head  of 
war  necessities,  has  brought  home  to  many 
people  the  fact  that  it  is  often  cheaper 
and  handier  to  have  their  household 
furniture  moved  by  vans.  Even  if  it 
did  cost  a  little  more,  there  is  a  great 
deal  gained  in  convenience,  because  the 
goods  are  actually  taken  right  out  of  your 
own  dwelling  into  the  same  van  that  con- 
veys it  to  your  new  abode.  But  as  a  mat^ 
ter  of  fact,  it  is  actually  cheaper  in  many 
cases  than  to  pay  freight  plus  cartage. 

As  an  aid  to  dispatch,  a  Los  Angeles, 
California,  moving  man  has  equipped  his 
truck- van  bodies  with  side-moWng  doors 
that  make  it  possible  to  load  hea\'y  pieces 
of  furniture,  such  as  pianos,  right  onto 
the  van  from  the  sidewalk.  Formerly 
special  tackle  had  to  be  used 
for  doing  this,  so  it  is 
evident  that  a  considera- 
ble saving  in  time  and 
labor  is  effected. 


Showing  a  side -opening  arrangement  whereby  heavy 
goods  can  be  loaded  without  aid  of  special  tackle 
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Uncle  Sam's  embryo  soldiers  obey  the  call  to  go  "over  the  top"  with  all  the  will  in  the 
world  —  fit  for  a  fight  or  a  frolic    as    fate    may    dictate    when    they    get  "there" 


Going  "Over  the  Top'*  with  the 
Soldiers  at  Camp  Upton 

THE  accompanying  photograph  shows 
what  the  camera  registered  when 
the  photographer  took  a  snapshot  of 
soldiers  at  Camp  Upton  while  they  were 
going  "over  the  top" — which  is  only  one 
feature  of  the  physical  training  which  the 
Camp  Upton  men  undergo  in  preparation 
for  the  fighting  "over  there."  Punching 
a  bag  with  a  bayonet  to  accustom  the 
soldier  to  hand- 
to-hand  struggles, 
foot  races,  boxing 
matches  and  other 
sports  make  up 
their  life  in  camp. 

A  class  at  the  naval 
training  station  at 
Newport  studying  the 
various  parts  of  a  ship 


Learning  to  be  a  Blue- Water  Sailor 
on  Dry  Land 

THE  training  of  a  man-of-war's  man 
is  not  a  simple  matter.  In  days  gone 
by  it  used  to  take  almost  as  many  years 
as  it  now  takes  months.  The  methods  of 
instruction  and  of  training  have  under- 
gone wonderful  changes;  they  have  be- 
come much  more  intensive  and  to  the 
point,  and  the  results  obtained  prove 
the  efficacy  of  modern  methods. 

Stations  for  the 
training  of  the  fu- 
ture sea-fighters 
have  been  estab- 
lished at  many 
points.  At  these 
stations  the  young 
men  preparing 
themselves  for 
naval  service  re- 
the  most 


ceive 


The  science  of  "boxing  the  compass"  is  taught  to 
the  naval  recruits  by  aid  of  this  ingenious  device 


careful  instruction  and  training, 
theoretical  as  well  as  practical, 
and  in  accordance  with  the  most 
advanced  ideas.  Nothing  could 
emphasi/e  more  strongly  the 
difference  between  the  present 
method  of  training  and  that 
which  was  in  vogue  in  the  olden 
days.  Then  the  men  were  drilled 
in  the  most  primitive  manner; 
a  rope's  end  usually  played  an 
important  role  a.-i  an  educational 
factor.  Now,  with  the  help  of 
models,  the  men  are  taught  in 
one  hour  what  would  have  taken 
days,  weeks  or  even  months 
under  the  old  system. 


Hi  ,i  i-od  by  Google 


Driving  Your  Car  Through  a  Stream  of  Oil 

This  new  transmitter  solves  the  dual  prob- 
lem of  p>ower-waste  and  leakage  of  oil 


.SURFACE 

ONTACA 
W(TH  ^ 
FLY-  \ 
WHEELV 

DftlVEN. 


FLEXIBILITY  of  operation  is  the 
great  outstanding  factor  of  power 
transmission  by  means  of  fluids,  so 
far  as  the  automo- 
bile is  concerned. 
Fluids  transmit 
power  through  the 
pressure  exerted 
by  the  fluid  on  the 
part  to  be  moved. 
The  fluid  is 
pumped  by  some 
means  into  cham- 
bers containing  the 
parts  to  be  moved, 
and  since  the 
fluids  used  are 
practically  in- 
compressible, the 
degree  of  pres- 
sure exerted  is  al- 
most proportional 
to  rate  of  flow  or 
the  preaaure  rep- 
resented by  that 
flow.  It  is  a  simple 
matter  to  change 
the  pressure  by 
merely  changing 
the  rate  of  flow. 

This   may  be 
done  by  ordinary 
control  means  and  gives  such  a  wide  range 
of  different  speeds  that  when  a  hydraulic 
transmission  is  applied  to  an  automobile, 
the  latter  can  be  run 
at  the  speed  best 
suited  to  the  condi- 
tions of   load  and 
road  instead  of  the 
three  or  four  speeds 
provided  in  the  or- 
dinary sliding-gear 
transmission. 

The  hydraulic 
transmission  sup- 
plies those  speeds 
which  the  gear  re- 
duction cannot  be- 
cause the  number  of 
teeth  in  the  meshing 


Parts  of  Power  Transmitter 

When  engine  is  started,  the  blades  of  member  at- 
tache<l  to  eriKlno  force  tiil  aRain!<t  blades  of  bnusing 
inounte<l  on  pr(>i>cller  itliaft,  tiirninR  this  and  finally 
rear  wheels.  The  oil  flows  b;n  k  into  a  chamber  at 
inner  circumference  of  iwa  hoiisinc^.  wlience  it  axain 
re;iches  blades  of  cnRine  nienil)er.  thus  continually 
circiilating  within  liousinKs.  Gentle  How  eliminate* 
the  jerks  caused  by  the  Llutch  in  or<linar>'  c-ar» 


Showing  the  installation  of 
bine  as  a  substitute  for  the 
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gears  necessarily  always  remains  the 
same.  Again,  the  hydraulic  transmission 
enables  the  pressure  to  be  increased  gradu- 
ally from  low  to 
high  speed.  It 
also  eliminates  the 
clutch  and  does 
away  with  the  at- 
tendant manual 
effort  when  chang- 
ing speeds. 

The  hydraulic 
transmission  of 
power  in  motor 
vehicles  is  not  new. 
In  some  of  the  sys- 
tems used  a  mas- 
ter pump  is  driven 
by  the  engine,  and 
other  smaller 
pumps  drive  the 
wheels,  the  oil 
reaching  and  leav- 
ing the  smaller 
pumps  through 
a  series  of  pipes. 
Most  of  the  pumps 
consume  an  ex- 
cessive amount 
of  power  because 
of  skin  friction  in 
the  pipes  or  leakage 
of  the  oil.  Sometimes  both  of  these 
factors  are  combined. 

Both  of  these  difficulties  seem  to  be 

solved  in  the  power 
transmitter,  which 
consists  of  a  com- 
bination of  a  cen- 
trifugal pump  and  a 
turbine  that  can  be 
inserted  in  place  of 
the  clutch  in  any  car 
equipped  vath  the 
ordinary  gasoline- 
engine  of  the  pres- 
ent day.  There  are 
no  pipes.  No  changes 
need  be  made  in 
the  other  power 
transmitting  parts. 


a  tur- 

clutch 
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The  turbine  consista  of  but  two  mov- 
ing parts,  a  driving  member  attached 
to  the  engine-shaft  and  a  driven  member, 
fastened  to  the  front  end  of  the  propeller- 
shaft  of  the  car.   Both  members  are  con- 
structed exactly  alike  and  are  made  up 
of  two  circular   housings  with 
blades  or  fins  radiating  from 
a  central  rectangular  cham- 
ber.    The  two  members 
stand  apart   and  touch 
only  at  the  bearings  on 
the  shafts.    The  space 
inside  the  housing  is  par- 
tially   filled    with  oil. 
When  the  engine  of  the 
car  is  started,  the  blades 
the  member  attached 
to  the  engine  force  the 
oil  up  against  the  blades 
of  the  housing  mounted 
on  the  propeller  shaft  so 
that  it,  and  finally  the 


The  spring  keeps  the  feed 
bag  adjusted  so  that  the 
horse  can  get  at  the  oats 


Making  It  Easy  for  Old  Dobbin  to 
Eat  Out  of  the  Feed  Bag 

THE  feed-bag  support  invented  by 
William  Meier  of  Jersey  City,  N.  J., 
is  designed  to  overcome  the  difficulties 
invariably  connected  with  the 
use  of  the  feed  bag.  This 
bag  is  provided  with  a  spring 
so  that  it  will  adjust  itself 
when  the  food  gets  out 
of  reach  of  the  horsey, as 
it  diminishes  in  quantity. 
Even   under   the  most 
favorable  conditions  part 
of  the  oats  will  be  spilled 
in  the  horse's  attempts 
to  get  at  it.   Mr.  Meier's 
invention  consists  of  a 
yoke-shaped  frame  of 
heavy  spring  wire,  which 
is  suspended  from  the 
head  and  neck  of  the 
manner  shown  in  the  il- 


rear  wheels  are  turned  to  make  the  car  go.  animal  in  the 

The  speed  of  the  car  is  controlled  by  the  lustration.  The  bag  is  suspended  by  a  cord 

throttle,  although  the  device  may  be  running  through  a  loop  of  the  spring, 
thrown  out  of  contact  with  the  flywheel 


if  it  is  necessary  to  shift  the  gears  in  the 
usual  manner. 

As  long  as  motor-driven  vehicles  are 
used,  the  quest  for  im- 
provements and  labor-  ^  

saving  devices  will  go 
on,  stimulated  partly  by 
economic  dictates  and 
partly  by  the  inherent 
inclination  in  the  human 
race  to  simplify  me- 
chanical contrivances. 


"Stranglcr"  Lewis,  the 
famous  wrestler,  uses 
the  dummy  for  exercise 


Practicing  the  Head- Hold  with  a 
Wooden -Headed  Adversary 

BOXING  with  a  dum- 
 my  which  can't  be 

knocked  down  is  a  well- 
known  and  recognized 
form  of  training  for 
pugilists,  but  hitherto 
wrestlers  have  been 
rather  unprovided  for  in 
this  respect.  Now,  how- 
ever, Mr.  B.  C.  Sandow, 
of  Rochester,  New  York, 
has  brought  out  a  dum- 
my head  to  train  a  man 
to  give  enormous  pres- 
sure in  the  head-lock. 

This  apparatus  is  a 
wooden,  life-sized  head, 
made  in  two  equal  pieces 
divided  down  the  center 
of  the  face.  The  halves  are 
kept  apart  by  three  coil 
springs.  The  wrestler 
practices  squeezing  the 
halves  together,  as  he 
would  in  the  head-lock, 
until  he  can  conquer  the 
tension  of  the  springs. 
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A  great  cooker  for  campers,  and  a 
boon  to  the  housewife  in  summer 


You  Can  Cany  It  in  Your 
Hand  and  It  Saves  Fuel 

IT  is  expensive  as  well  as  un- 
comfortable, in  warm  weather, 
to  use  a  gas  oven  when  the  same 
result  can  be  obtained  by  using 
one  of  the  burners  on  the  top  of 
the  stove.  But  how  can  you 
roast  on  such  a  burner,  you  ask? 
The  answer  is  found  in  an  effi- 
cient cooker  which  has  recently  made  its 
appearance. 

The  new  cooker,  built  of  cold  rolled 
steel,  consists  of  six  parfs — an  asbestos- 
lined  hood,  a  base  with  a  removable  heat 
deflector  (also  asbestos-lined),  a  perfora- 
ted corrugated  circular  steel  plate  which 
acts  as  an  equalizer  for  the  heat,  and  a 
wire  stand.  Extra  strength  is  obtained 
in  the  manner  in  which  the 
corners  of  the  base  and 
hood  are  folded 

When  used  as  an  oven 
the  cooker  bakes  perfectly. 
It  is  large  enough  to  bake 
two  loaves  of  bread  at  once, 
a  fowl  or  enough  of  any 
food  sufficient  for  the  din- 
ner of  an  average  family. 
The  equalizer,  used  without 
the  hood,  is  of  great  assist- 
ance in  cooking  or  frying 
as  it  spreads  the  heat  evenly 
under  the  pot  or  pan. 


No  Footprints  Are  Left  by  the 
Gasoline  Lawn- Mower 

THE  lawns  of  the  golf-club  need  trim- 
ming and  the  horse-drawn  mower 
has  been  at  work  since  early  morning. 
Up  the  gentle  slopes  and  down  again  on 
the  other  side  old  Dobbin  is  pulling  the 
heavy  cutter.  When  the  blades  of  the 
mower  encounter  thicker  grass,  Dobbin 
slows  up  and  the  increase  of  resistance 
caused  by  a  little  hummock  is  sufficient 
to  make  him  stop  altogether,  until  a 
sleepy  "Gidap"  from  the  driver  stirs 
him  to  a  renewal  of  his  labor.  Streaks 
and  holes  appear  at  intervals,  which  in- 
variably cause  dissatisfaction  on  the  part 
of  the  golfers. 

Because  of  Dobbin's  inefficiency  i. 
western  country  golf  club  decided 
to  purchase  the  converted  Ford 
motor  lawn-mower  shown  in  the 
accompanying  illustration.  It 
leaves  no  hoofprinta,  does  not  tear 
up  the  sod  and  pulls  with  such 
evenness  that  the  grass  is  almost 
as  smooth  as  the  top  of  a  billiard 
table.  Besides,  it  does  the  work 
of  two  horse  teams  and  at  a 
smaller  cost. 

The  tractor  consists  of  a  reg- 
ular Ford  runabout  model  with 
wide  metal  wheels  in  the  rear. 
It  if  run  on  .second  gear  when  pulling 
the  mower  and  is  provided  with  a 
water  pump  to  circulate  the  engine  water 
properly  at  the  continuous  low  speed. 
To  prevent  the  water  from  being  spilled 
out  ot  the  radiator  when  the  tractor  is 
going  down  sharp  inclines,  p  gallon  can 
it  attached  to  the  radiator  cap  as  shown 
in  the  ancompanjnng  illustration. 


Hitch  your  F<jrJ  to  a  lawti-mowcr  and  3 v,\\\  secures 
velvety  lawn  without  gjwtng  a  horse  nervous  prostratkm 


When  the  Moon  Darkens  the  Sun 


What  astronomers  will  look  for  during  the  June  total  eclipse  of  the  Sun 

By  Calvin  Frazer 


A TOTAL  -eclipse  of  the  sun  is  one 
of  the  most  awe-inspiring  spec- 
taclos  in  the  whole  repertory  of 

Nature.  Its  overpowf rinp  effect  upon 
the  human  mind  is  illustrated  by  an 
episode  which  the  present  writer  recalls 
in  eonneetion  with  the  eelipee  of  May 
28,  1900,  as  seen 
at  Norfolk,  Vir- 
ginia. The  weather 
was  superb,  and  the 
town  was  crowd- 
ed with  visitors; 
besides  whom  the 
natives  were  all  on 
the  streets.  During 
the  period  of  about 
an  hour  following 
•'first  contact," 
while  the  disk  of  the 
moon  encroached 
more  and  more 
upon  the  face  of 
the  sun,  the  spec- 
tators, white  and 
black,  kept  up  a 
lively  chatter  of 
eon  versation. 
Probably  most  of 
them  found  the 
phenomenon 
rather  tame,  and  wondered  why  people 
should  travel  miles  to  see  it.  Just  be- 
fore the  beginning  of  totality  the  light 
of  day  faded  with  slartlint^  abruptnes.^, 
the  beautiful  solar  corona  flashed  out, 
the  stars  appeared  in  the  sky,  and  a 
ruddy  glow,  as  of  late  sunset,  encircled 
the  horizon.  The  babel  of  conversation 
ceased  instantly,  and  was  succeeded  by 
the  crash  of  breaking  glass.  Totally  un- 
prepared for  so  marvelous  a  sight,  many 
people,  especially  among  the  colored 
population,  let  fall  the  pieces  of  smoked  or 
tinted  glass  through  which  they  had  been 
viewing  the  eclipse! 

Interesting  to  the  layman  as  a  spec- 
tacular event,  a  total  solar  eclipse  is 
even  more  interesting  to  the  astronomer 
as  a  rare  opportunity  for  obtaining  fresh 


Renewed  efforts  will  be  made  at  the  com- 
ing eclipse  to  solve  the  mystery  of  the 
flickering  "shadow  bands,"  which  steal 
over  the  ground  at  tlic  ht  ginning  and  end 
of  totality.  Former  attempts  to  photo- 
graph these  "flickerings"  were  not  successful 


Light  on  a  wide  range  of  scieniilic  prob- 
lems. Hence,  in  order  to  obsorve  a  proc- 
ess of  Nature  lasting  generally  only  two 

or  three  minutes  expeditions  are  or- 
ganized and  equipped  at  great  expense, 
and  sent  perhaps  halfway  'round  the 
world  to  some  favorable  vantage  point. 

After  arrival,  many 
weeks  are  spent  in 
setting  up  and  ad- 
justing instruments 
and  rehearsing 
every  detail  of  the 
observations,  so 
that  the  advance 
program  may  be 
carried  out  with- 
out a  hitch  ai  the 
proper  time.  Every 
precaution  is  ta- 
ken to  economize 
to  the  utmost  the 
precious  seconds 
available  during 
the  event. 

After  all  these 
preparations,  the 
astronomers  in 
many  cases  get  no 
results  at  all,  ow- 
in>^  to  unfavorable 
weather.  A  single  cloud  may  blast  their 
hopes.  The  party  sent  from  the  Lick 
Observatory  to  view  the  eclipse  of  1900 
encountered  a  citizen  of  Georgia  who 
was  frankly  skeptical  about  their  ability 
to  foretell  the  occurrence  of  the  eclipse, 
and  his  doubts  deepened  to  positive  dis- 
belief when  he  heard  the  obsen-ers 
anxiously  speculating  about  what  the 
state  of  the  weather  might  be  on  the 
eventful  day.  "These  young  men,**  he 
said,  "try  to  tell  me  they  know  the  sur, 
is  going  to  be  eclipsed,  and  they  can  t 
even  tell  whether  the  sky  is  going  to  be 
clear!" 

Unfortunately  the  only  help  the  mete- 
orologist can  give  to  the  astronomer  ir; 
this  matter  is  to  tell  him  what  the  average 
weather  has  been  in  previous  years  on  the 
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r  -  _     /'orious  Corona  in  Total  Eclipse 


When  the  Moon  Masks  the  Sun's  Face 


Only  during  the  fle«tine  tniniites  of  a  total  cclipee 
may  the  Sun's  weirdly  beautiful  Corona  be  seen. 
It  is  ■  pearly  white  kIi>w,  like  .1  luila,  which  cxtcnd!< 
la  ma  Irregular  outline  tnilUumi  of  mih's  into  gpacc. 
Pboto(rapb>  will  be  madr  of  the  Comna.  as  usual, 
to  determine  its  size  and  outline,  which  varied  a 


ureat  deal  from  one  ecli|>»e  to  another  nnd 

to  be  related  to  the  frequn  

It  is  honrd  alao  to  obtain  so 
tures  of  the  total  ar)l  ' 
m.tny  {)rubl<-in.<i  hi(V 

arc  expected  to  rem,  i.  ,.1.1;.!;  ..i.      jt  i,, 
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date  in  question,  and  such  information 
always  plays  an  important  part  in  the 
selection  of  sites  for  eclipse  observations. 
Generally  speaking  the  chances  of  favor- 
able weather  are  best  along  a  line  from 
eastern  Oregon  through  Idaho  and  Colo- 
rado, and  this  will  be  a  favorite  part  of 
the  track  for  the  further  reason  that  the 
sun  wiW  be  higher  in  the  sky  at  the  time 
of  the  eclipse  than  farther  east. 

The  world  over  there  are  about  70 
total  eclipses  of  the  sun  in  the  course  of  a 
century,  but  at  any  one  place  on  the 
globe  there  is,  on  an  average,  only  one  in 
about  360  years.  In  the  whole  present 
territory  of  the  United  States  (outlying 
possessions  not  included)  there  were  only 
eight  total  solar  eclipses  during  the  nine- 
teenth century,  and  there  will  be  the 
same  number  during  the  present  century: 
viz,  in  1918,  1923,  1925,  1945,  1954, 
1979,  1984  and  1994. 

Case  Where  the  Moon  Obscures 
JIPI  the  Sun 

The  fundamental  facts  relating  to  a 
vAoT  eclipse  are  quite  simple.  The 
moon,  in  her  monthly  revolution  around 
the  earth,  occasionally  passes  between 
'UB  and  the  sun.  The  moon  has  no  light 
ipt  her  own,  and  when  she  shines  it  is 
by  reflected  sunlight.  In  a  solar  eclipse 
her  unilluminated  side  is  turned  toward 
jna,  8o  that  we  see  her  as  a  black  disk, 
Intervening  in  front  of  the  sun.  The 
leporters  who  write  up  scientific  events 
for  the  newspapers  often  refer  to  this 
l&bik  as  "the  shadow,"  through  confusion 


The  prindpal  heavenly  bodies,  which  will  be  visible  near  the  ' 

sun  'during  the  eclipse.  Although  many  astronomers  have 
pven  up  the  hope  that  any  planet  or  planets  moving  within 
the  orbit  of  Mercury,  the  planet  nearest  the  sun,  will  ever  be 
found,  the  search  will  be  continued  during  the  coming  eclipse 


with  eclipses  of  the  moon,  in  which  the 
darkening  is  due  to  the  shadow  of  the 
earth.  What  we  see  is  not  a  shadow,  but 
the  moon  itself.  The  sun's  diameter  is 
about  400  times  as  great  as  the  moon's, 
and  the  sun's  average  distance  from  the 
earth  is  about  390  times  that  of  the  moon. 
The  attached  diagram,  which  is  correctly 
drawn  to  scale,  shows  the  long,  tapering 
shadow  cast  by  the  moon  as  she  revolves 
through  space,  and  shows  why  there  is 
only  a  small  area  of  the  earth's  surface 
from  which,  at  any  one  time,  the  sun  is 
completely  hidden  by  the  moon.  Owing 
to  variations  in  the  distance  of  the  moon 
and  the  length  of  her  shadow,  there  are 
some  eclipses  in  which  the  latter  does 
not  reach  all  the  way  to  the  earth.  Under 
these  circumstances  an  observer  directly 
in  the  line  passing  through  the  sun  and 
moon  sees,  at  the  time  of  eclipse,  a  circle 
of  sunlight  extending  all  around  the  lunar 
disk,  and  the  eclipse  is  said  to  be  "an- 
nular." 

The  Moon's  Shadow  a  Fast  Traveler 

The  shadow  cone  on  June  8  will  first  touch 
the  earth  at  sunrise  in  the  Pacific  Ocean, 
not;  far  south  of  Japan.  Thence  it  will 
sweep  eastward,  entering  the  United 
States  in  southwestern  Washington  at 
2:55  P.  M.,  Pacific  Standard  Time.  It 
will  then  be  traveling  at  a  speed  of  33 
miles  a  minute.  Striking  southeast,  it 
will  cross  the  Mississippi  River  at 
5:37  P.  M.,  Central  Time,  reich  the 
coast  of  Florida  at  6:42  p.  m..  Eastern 
Time,  and  leave  the  earth  after  reach- 
mg  the  vicinity  of 
the  Bahamas  at  sunset. 
The  actual  time  re- 
quired for  the  journey 
across  the  United  States 
(from  2:55  P.  M.,  Pacific 
Time,  to  6:42  P.  M., 
Eastern  Time)  will  be 
47  minutes.  "Day- 
light saving"  necessi- 
tates the  adding  of  an 
hour  to  these  times. 

The  coming  eclipse 
will  be  observed  by  par- 
ties from  all  the  leading 
observatories  of  Amer- 
ica. But  for  the  un- 
happy state  of  public 
affairs  abroad,  we  should 
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DIRECTION  OP  SUM 


EARTH 


NAOO/N  S  SHADOW 


MOON 


This  diagram,  drawn  to  scale,  shows  the  earth,  the  moon  and  the  moon's  shadow  during 
the  eclipse.    The  distance  of  the  sun  is  390  times  the  distance  between  earth  and  moon 


have  had  the  privilpge  of  welcoming 
scores  of  astronomers  from  Europe.  One 
large  American  observatory  the  Cham- 
berlin  Observatory,  at  Denver — will  not 
need  to  send  out  an  expedition,  as  it  is 
situated  right  in  the  path  of  totality. 
The  unuiual  length  of  this  path  within 
accessible  territory  is  a  particularly 
favorable  circumstance,  for  the  reason 
that  observers  at  western  stations,  after 
\4ewing  the  eclipse,  will  have  ample  time 
to  telegraph  to  those  at  eastern  stations, 
calling  attention  to  any  features  that 
especially  demaiid  further  observation. 

By  hiding  the  sun  and  cutting  off  the 
glare  of  sunlight  in  our  atmosphere,  an 
eclipse  makes  it  possible  for  us  to  see  the 
envelope  of  incandescent  gases  by  which 
the  .sun  is  surrounded,  known  as  the 
chromosphere.  Beyond  the  chromosphere, 
and  extending  millions  of  miles  into 
space,  is  a  pearly  white  glow,  of  irregular 


outline,  known  as  the  corona.    By  rnear 
of  a  marvelous  instrument  called  ir. 
spectroscope   astronomers   are    able  to 
see  and  to  photograph  the  chromoapher 
and  its  prominences  at  any  time;  but  thr 
corona  can  never  be  observed  except 
during  a  total  eclipse.    The  spectroscope 
is  also  applied,  while  an  eclipse  is  i 
progress,  to  a  study  of  the  chen^! 
composition  and  the  movements  of  tht 
solar  envelopes  or  atmospheres. 

In  past  eclipses  eager  search  was  made, 
by  photography  and  otherx^ise,  for  a 
possible  planet,  or  planets,  lying  ^^ithir 
the  orbit  of  Mercury — the  nearest  to  i;.' 
sun  of  the  planets  now  known — and  ob- 
servations of  an  "intramercurial  planet" 
were  occasionally  reported.  These  "-^ 
servations  were,  however,  undoubtti. 
erroneous  and  astronomers  the  worl: 
over  have  generally  given  up  hope  of  find- 
ing such  a  planet. 


About  eighty-five  towns  arc  directly  in  the  p>ath  of  the  total  eclipse.  Since  we  are 
saving  daylight  add  an  hour  to  the  times  on  the  map.  The  track  of  totality  extends 
from  \Vashington  to  Florida.  Outside  of  this  track,  in  a  belt  varying  in  width  from  seventy 
miles  at  its  western  end  to  forty-five  miles  at  its  easfcro,  a  partial  eclipse  will  be  visible 
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Fbo«OBTmph  by  Yrrk**  Ohi«Tv«U>ry 

Great  masses  of  glowing  hydrogen  arc  tossed  up  as  far  as  three  hundred  thousand  miles 
from  what  is  called  the  "chromosphere,"  an  irregular  scarlet  rim  which  will  be  seen  surround- 
ing the  moon's  disk.    This  rim,  however,  can  also  be  studied  even  when  there  is  no  eclipse 


Scientists  Will  Test  New  Theory 

During  the  coming  eclipse  the  region 
around  the  sun  will  be  most  carefully 
photographed  for  another  purpose,  and 
one  which  constitutes  a  novelty  in 
eclipse  observations.  According  to  the 
Aew  theory  of  relativity,  which  is  now 
exciting  so  much  discussion  in  scientific 
circles,  there  shotild  be  a  very  slight  dis- 


placement in  the  apparent  positions  of 
stars  seen  close  to  the  sun,  owing  to  an 
attraction  exerted  by  the  latter  body 
upon  beams  of  light  passing  near  it.  This 
displacement  will  perhaps  reveal  itself 
on  the  photographic  plates. 

Other  new  features  to  be  observed  will 
be  the  effects  of  the  moon's  shadow  on 
radio  signals  and  the  presence  of  electric 
waves  in  the  atmosphere. 
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Something  to  Lose  Sleep  Over— 
Can  Fish  Hear? 

CAN  the  humble  minnow,  or  any  of  his 
larger  brethren,  hear?  He  has  ears, 
but  are  they  any  use  to  him?  Some 
scientists  have  experimented  and  said 
"Yes!"  while  others  have  experimented 
and  said  "No!"  However,  recent  study 
seem  to  indicate  that  fish  do  hear. 

Some  of  the  fish  experimented 
upon  had  their  ears  removed, 
and  others  had  their  skins 
made  insensible.  Then 
sounds  were  made  in  di- 
rect contact  with  the 
water,  but  without  agi- 
tating it  at  all,  and  signs 
of  hearing  looked  for. 
It  was  found  that  fishes 
are  influenced  by  sound. 
One  of  the  most  peculiar 
and  striking  manifesta- 
tions was  the  fact  that  a 
fish  that  had  had  its 
hearing  organs  destroyed 
lost  its  sense  of  direction 
when  swimming  fast.  It 
could  swim  straight 
slowly,  but  as  soon  as  it  attempted  to  put 
on  speed  it  went  round  in  spirals.  Con- 
sidering that  many  species  of  fish  travel 
considerable  distances  during  their  periods 
of  breeding  and  depositing  their  eggs,  such 
loss  of  direction  would  tend  to  make  them 
easy  prey  for  their  enemies. 


Crown  of  breathing  hairs  be- 
longing to  Chameleon  fly  larva 


Crowns  On  Their  Tails.    The  Queer 
Forms  of  Some  Flies 

•T  TNEASY  lies  the  head  that  wears  a 
LJ  crown,"  doesn't  apply  to  the  larvae 
of  certain  soldier  files:    for  their  crowns 
are  at  the  ends  of  their  tails. 

The  adults  (as  one  of  our  pictures 
shows)  are  rather  stout-bodied,  un- 
familiar insects,  although  about  as  many 
species  as  there  are  horseflies  occur  in  this 
country.  They  frequent  the  flowers  in 
marshy  places  and  derive  their  name  from 
their  brilliant  coloring. 

The  larval  period  of  different  species 
is  passed  in  the  earth,  in  damp  moss, 
decaying  wood,  ants'  nests,  fresh  and 
brackish  water.  Some  are  believed  to  be 
parasitic  in  bee  hives.  To  add  still 
further    diversity    to    their    choice  of 


breeding  places  one  observer  states  that 
he  found  them  in  a  hot  spring  in  Wyo- 
ming, where  the  water  was  estimated  to 
be  but  twenty  or  thirty  degrees  below 
boiling  point — a  decidedly  close  parallel 
to  the  salamander's  mythical  capabilities. 

The  particular  one  of  this  family  which 
takes  such  decided  liberties  with  the  pre- 
vailing mode  of  wearing  one's  cro^'n,  is 
the  larva  of  the  Chameleon  fly.    In  hia 
case  the  crown  is  no  mere  decora- 
tion or  emblem  of  rank,  but  an 
essential  organ  in  his  breath- 
ing mechanism. 

Hia  crown  consists  of 
about  thirty  many- 
barbed  hairs  radiating 
from  a  central  disk  con- 
taining two  perforations 
for  the  outlets  of  the 
breathing  tubes. 
In  the  surface  attitude 
the  body  hangs  downward 
suspended  by  the  cro^u 
of  hairs,  which  crown  lies 
almost  flat  on  the  wat« 
forming  a  very  shallow 
funnel,  allowing  free 
entrance  of  the  air 
to  the  breathing  tubes.  On  leaving  the 
surface,  the  hairs  bend  inward,  enclosing 
a  glistening  bubble  which  serves  to  en- 
close air  for  breathing,  while  the  little 
creature  wriggles  about  among  the  mud 
and  debris  at  the  bottom  of  the  pool  in 
search  of  food.      During   the    act  of 

breathing  the  bub- 
ble contracts  and 
expands. — C  LE- 
MENT  B.  Da\7S. 


In  the  circle,  the  adult  Chameleon  fly.  Bdow. 
two  larvae,  showing  crown  closed  and  open 
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Automobile  or  Railway  Car  - 
Which  Is  It? 


ACALIFOR- 
N  I  A  i  n- 
ventor  has  de- 
vised a  method 
which  will  en- 
able an  ordinar>' 
automobile 
omnibus  to  run 
on  railroad  rails 
as  well  as  on 
city  pavements 
and  country 
roads.  It's  an 
old  idea,  of 
course,  but  with 
modern  "im- 
provements." 
The  Californian 
bolts  a  flanged  rail- 
road carwheel  and  a 
conventional  solid- 
tired  truck  wheel 
together,  with  the 
rail  wheel  on 
the  inside.  The 
circumference  of 
the  solid  tire 
wheel  is  larger  than 
that  of  the  flanged 
wheel.  When  run- 
ning on  a  pavement 
of  macadam  the 
flanged  wheel  does 
not  touch  the 
ground  at  all.  It 
comes  into  action 


there  was  no  suitable  road  but  a  slightly 
used  railway  line.  The  bus  picks  up 
its  passengers  on  the  city  streets  and 

then    runs  to 
the  railroad  line 
over  which  it 
makes  its  trips. 
It  will  probably 
add  a  new  word 
to  the  diction- 
ary when  some 
philologist  shall 
succeed  in  con- 
structing a  term 
that   fits  this 
dual-service 
car.   "  Autorail 
Car,"    for  in- 
stance, or  some 
other  suitable 
conil)ining  form  indic- 
ative   of    the  car's 
ability  to  change  its 
nature  at  the  will  of  its 
chauffeur  or  engineer, 
whichever  title  may  be 
tho  i)roper  one. 


The  wheels  of  this  omnibus  will  run 
smoothly  on  ordinary  railroad  rails, 
city    pavements    or    country  roads 


only  when  the  car 
is  running  on  rails,  as  shown  in  the  pic- 
ture. Small  wedges,  placed  alongside  the 
track,  permit  the 
omnibus  to  run  on 
or  oflf  the  rails  with- 
out difficulty.  The 
system  has  been 
tried  out  on  a  sub- 
urban bus-line  in 
California  and  has 
given  good  satis- 
faction. It  enabled 
a  California  motor- 
bus  company  to 
open  up  new  terri- 
tory between  Holt- 
ville  and  El  Centro, 
between  which 


delivery 
business 
from  the 


nearest 


Sidecar  arrangement  which  is  decidedly  use- 
ful for  the  delivery  of  crated  motorcycles 


Extending  the  Use 
of  the  Sidecar 

MOTORCYCLE 
dealer  in  River- 
side, California,  finds 
the   sidecar  arrange- 
ment  improvised  by 
him  to  change  ordi- 
nary motorcycles  into 
trucks  very  useful  in  his  own 
to    carry   crated  motorcycles 
distributing  point, 
Los    Angeles,  to 
Riverside,    a  dis- 
tance of  fifty  miles. 
The   trip    to  Los 
Angeles  and  return 
is    made    in  four 
hours  and  requires 
about   fifty  cents' 
worth  of  fuel,  while 
the  railroad  freight 
on  the  crated  ma- 
chine   would  cost 
$2.50,  and  delivery 
could   not  be  ex- 
pected in  less  than 
three  or  four  days. 
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New  Ideas  in  Automobiling  and  Trucking 


It 
If 


Fender  bracket  screws 


Hauling  Freight  Cars  by  Automobile 

VVh«n  th«  frciglu-car  shortase  b«catzie  seriotu.  and  proper  fwitcb- 
ins  facititic3  were  inadequate,  a  manufactunnc  compuy 
used  an  automobile  (u  move  cars  to  the  place  for  uc 


Another  Ford 

Accessory 

An  instrument  boiard 
attachment  for  a  Ford 
car  on  which  a  speedom- 
eter is  placed  is  shown 
in  illustration  at  the  left 


Keeping  the  Wind- 
shield Clear 

Below  19  sliown  a  wind- 
»hirld  wiper  made  of  a 
small  [liece  of  wire 
covered  with  rubber, 
wliicii  is  drawn  across 
the    glass  lioritontall/ 


Ptvotbar 


Oaragemen.  PteaK 
Notice 

A  stand  for  tioldiiic  •» 
miitomobile  ensine.  It 
penaits  the  enciBe  betac 
gwvjot  in  any  deand 
poation  with  vtat  «Me 

Just  for  the  Bye 

A  fancy  cut  Eiaas  ade 
for  an  automobile  top. 
The  Kiasi  ia  Mt  into  * 
frame  made  of  metal 


ibuuft 
springs 


It 
If 


Safety  First 

An  especially  designed  auto-guard 
that  equip*  a  car  as  if  it  were 
built-in.  It  consists  of  chan- 
nel  bar,  springs  and  brackets 


Doing  It 
Gently 
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New  Ideas  in  Automobiling  and  Trucking 
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Undaunted  Even  by  Length 

Tliis  automobilr  tr.nler  nukes  it  an  i-a.Hv  iii.ittcr  to  ir.iiisixjrt 
(rlcgraph  and  telephone  poles  over  Htrect-i  iimJ  cuutitry  toatiif 


Corvtdct  poir\t 


rrom  carbvjreter 

Good  for  Starting 

A  ouster  primer  in 
wbidt  an  electric  coil 
is  tised  (o  bring  Raso- 
line  to  the  proper  tem- 
{jerature  for  vapurizitiK 


Motors  for  Chickens 

Below  is  ahown  huw 
Kentucky  farmers  haul 
live  cliiclLcns  to  the 
market  on  motor  trucks 


Saving  Your  Arm 

Muscles 
A  swiiiKinu  arrow  aim 
uscil  iitj  wnnl-sliii'M  tn 
dcsiKtiatc  tlir  oiursf  Id 
\w  takfci  is  .•«lw)\vn  at  the 
right,  f  >!  ►oral  I'l  I  bvilrivcr 
from  I  lie  slccruiB- whcvi 


Many -Use  Shield 
The    small    (ar  wnul- 
shield  shown  brlovv  lan 
be   nLide  vi-niilatini:. 
alantiiiK  or  rain  vision 


Motor  Comfort 

A  IT  i.i^i-  w.(!t  a  Iraii-liati'iit 

front  h"ld<  thf  ruail  uiiidi-  Innik  an-l 
kit'IH'        air  lioin  intnini;  Iimv<m 


Set^crew 


For  Fords 

\  M  .luxiliarv 
a  X  I r  attach- 
n»<-nt  |..r  a  car 
->  that  ii  i:an 
!«•  towed  l>oiii<« 
on  It*  own 
\\  I;<M-1.«  in  «ao' 
of  a  IjrejkdoM  u 


Rear  bearfrvg 
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Railways  That  Run  Under  Water 


Visit  the  fishes  in  their  homes  as 
you  travel  on  the  Aquarium  Circuit 


\S  tunneling  is  costly  and  often  very 
r-\  difficult,  the  idea  of  running  rail- 
way  cars  upon  the  bottom  of  a 
waterway  has  its  attractions.  Air  is  more 
easily  supplied  to  the  passengers  of  an 
under-water  car  trip  lasting,  say,  one 
hour  than  for  submarine  boats.  But  the 
bottom  of  water  is  rarely  so  smooth  or 
firm  that  rails  can  be  laid  on  it.  In  most 
cases  a  vast  amount  of  grading  and 
ballasting  would  have  to  be  done  be- 
fore the  ends  of  the  rails  could  be  joined. 
The  under-water  car,  full  of  air  as  it  is, 
would  naturally  be  lighter  than  water  and 
its  buoyancy  would  cause  an  upward  pull 
on  the  rails,  which  must  be  shaped  ac- 
cordingly and  anchored  down  securely. 
Then,  in  water  with  ship  traffic  on  the 
surface,  some  precautions  would  have  to 
be  taken  to  prevent  ships  with  deep 
draft  from  cutting  the  submarine  car 
from  above,  with  disastrous  results. 
These  and  other  difficulties  have  made 
the  counter-attractions  of  a  good  ferry 
seem  more  powerful  for  practical  trans- 
portation purposes,  and  the  submarine 
car  so  far  finds  its  existence  limited  to 
amusement  enterprises,  where  it  may 
combine  entertainment  with  instruction. 

All  that  is  wanted  for  this  purpose  is  an 
airtight  car  which  can  be  hauled  under 
or  partly  under  the  water  in  an  artificial 
pond  by  means  of  a  cable.  Through  the 
windows  the  passengers  can  observe 
realistic  imitations  of  submarine  life 
and  scenery  staged  in  the  pond.  If  the 
movements  of  the  car  are  made  to  suggest 
the  roughness  of  an  ocean  bed  the  illu- 
sion is  improved. 

One  of  the  first  schemes  of  this  kind 
was  hatched  by  Alexander  Davidson — 
of  Joliet,  111.,  far  from  the  ocean. 

Instead  of  hauling  his  car  with  an  end- 
less cable,  as  shown  in  the  illustration, 
Davidson  suggests  that  the  car  could 
simply  be  allowed  to  run  into  the  water 
by  gravity  and  could  be  hauled  back  by  a 
cable  attached  to  it,  as  indeed  would  be 
necessary  whenever,  as  in  the  case  of  a 
river  or  a  large  lake  being  utilized,  a 
continuous  cable  is  impracticable. 


Charles  B.  Stahl  of  Philadelphia  dis* 
covered  that  a  little  more  illusion  than 
the  Davidson  car  provides  would  be 
desirable,  and  he  fancied  that  it  helps  in 
this  respect  to  shape  the  car  as  a  sub- 
marine boat,  a  whale,  a  sea-serpent  or  a 
fish,  but  his  main  idea  is  to  supply  a 
track  which  rises  and  drops,  so  that  the 
car  will  appear  to  dive  one  or  more  times 
to  the  bottom  of  the  body  of  water.  With 
this  in  view  he  builds  his  track  as  two 
parallel  rails  secured  to  a  trestle  of 
varying  height,  and  the  track  rails  are 
engaged  from  below  as  well  as  from  above 
by  little  wheels  journaled  in  brackets 
supporting  the  car  at  its  sides.  The  claim 
set  forth  in  his  patent  is  limited  entirely 
to  this  feature. 

More  illusion  and  still  more  illusion  is 
the  cry  of  the  amusement  resorts,  and  so 
it  is  found  that  the  submarine  "amuse- 
ment apparatus"  devised  by  Jacob  Gun- 
zendorfer  of  San  Francisco  responds  to 
this  demand  with  some  new  features  "to 
simulate  the  actual  sensations,  scenes  and 
experiences  met  in  traveling  in  a  sub- 
marine boat."  He  dispenses  with  the  car 
effect  in  favor  of  the  undulating  and 
swaying  motions  of  a  boat,  the  track 
being  made  wavy  and  tipping  laterally  in 
places  for  this  purpose.  His  means  for 
holding  on  to  the  track  are  similar  to 
Stahl's,  and  also  his  traction  cable  which 
pulls  the  car  over  a  continuous  circuit 
of  inclosures  filled  with  water  or  water 
marvels.  But  his  car  is  never  entirely 
submerged.  The  "conning  tower,"  wherp 
the  gripman  is  located,  and  some  air 
pipes  project  above  the  water-line  for  the 
sake  of  .safety  and  simplicity.  As  the 
passengers  enter  by  a  hatch  w'hich  is 
afterward.s  closed  above  them  by  folding 
doors,  they  see  thing  but  the  ceiling 
when  looking  up,  and  their  illusion  doe? 
not  suffer. 

The  genius  of  Gunzendorfer  comes  out 
strongest  in  that  he  can  get  along  with 
very  little  water.  As  he  explaini^:  "The 
trackway  first  passes  into  a  tank  a  little 
distance  beyond  the  elevated  loading 
platform"  where  the  start  is  made;  "thtk 


Underwater  Railways 


Three  DiflFcrent  Inventors*  Ideas  of  Traveling  on  the  Ocean's  Bed 

The  picture  at  th«"  top  shows  Stalil's  [dan  o\  a  ■siit>-  DavKlson's  iili-a  is  a  cylinilrical  cir  riinnintt  on  a 

marine  car  slwiioil  like  a  monstrous  fiah  ami  tunning  tr,i<  k  anil  liaiil<.<l  by  a  caWe,  wliilc  CtuniciKliirffr 

on  a  "scenic  railway"  tra<  k.    It         and  jimut*  m  favors  the  illiisiun  of  a  -"tibiiurim-  of  conventional 

a  manner  suggesting  the  evolutions  of  a  potiKiisK;  form  which  lias  convenient  observation  porthole* 
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tank  being  so  constructed  as  to  give  the 
appearance  of  a  lake  or  river."  This  last 
master  trick  in  illusion-making  is,  how- 
ever, not  explained  but  hides  under  the 
easy  phrase:  "so  constructed."  He  con- 
tinues: "The  track,  however,  soon  emer- 
ges from  the  tank  and  the  rest  of  the 
course  passes  through  inclosures,  all 
above  the  water  line,  the  interiors  of 
which  are  decorated  and  illuminated  to 
produce  various  effects.  "  The  first  in- 
closure  may  be 
entitled  Sub- 
marine View. 
"Here  will  be 
seen  sharks, 
divers,  sunken 
wrecks,  marine 
growths,  etc." 
The  next  inclos- 
ure  is  advertised 
as  Under  the  Ice 
at  the  N  orth 
Pole.  "Here  arc- 
tic views  may  be 
shown,  such  as 
seals,  walrus,  Es- 
kimos. "  Iron 
balls  suspended 
within  the  in- 
closure  and  in 
the  path  of  the 
vessel  (the  car) 
produce  by  con- 
tact a  grating  or 
grinding  sound 
"in  imitation  of 

icebergs  striking  the  vessel."  Such  is  the 
inventor's  idea  of  an  iceberg!  The  port- 
holes through  which  the  passengers  view 
the  wonders  "are  provided  with  convex 
lenses  which  produce  the  desired  illusion 
of  distance,  swirling  motion,  etc."  In 
other  words,  they  blur  the  vision  to  make 
the  passenger's  imagination  work  more 
willingly.  "The  illumination  of  the  dif- 
ferent inclosures  is  controlled  by  the 
passage  of  the  submarine,"  by  electric 
contacts  on  its  dummy  periscope. 

Altogether,  there  should  be  shocks 
enough  in  a  trip  like  this  to  provide  the 
least  fertile  imagination  with  thrills  suf- 
ficient to  last  the  average  individual  quite 
a  while—and,  incidentally,  to  make  him 
profoundly  grateful  that  the  trouble  is 
imaginary.  Without  that  comforting 
knoadli^      ■  ^yment  would  be  dubious. 


This  shows  how  you  can 
adults  and  one  baby 


Sleep  in  Your  Automobile  and  Hang 
Up  the  Baby  for  the  Night 

A RESIDENT  of  Tropico,  California, 
has  devnsed  the  novel  automobile  bed 
equipment  shown  in  the  accompan>ing 
illustrations.  It  accommodates  two 
grown-ups  and  a  child,  adds  not  more 
than  twenty  pounds  to  the  outfit  and 
takes  up  no  more  room  than  an  ordinary' 
"camper's"  roll  of  bedding. 

The  back  of  the 
front  seat  is  cut 
down  so  that  it 
can  be  dropped 
backward,  to  fill 
the  space  be- 
tween the  front 
and  the  rear  seats. 
This  makes  a  bed 
of  the  interior  of 
the  car,  large 
enough  to  ac- 
commodate two 
grown  persons. 
The  bed  for  the 
youngster  con- 
sists of  a  ham- 
mock, which  is 
swung  above  the 
bed.  This  ham- 
mock may  be 
made  of  duck, 
about  thirty  inch- 
es wide  by  fifty- 
two  inches  long. 


arrange  beds  for  two 
in  your  automobile 


The  Secret  of  the  Wily  Snake's 
Sinuous  Glide 

DID  you  ever  watch  a  snake  gliding 
over  the  ground  in  graceful  curves 
and  did  you  ever  stop  to  think  of  the 
mechanical  principles  involved  in  its 
motion?  The  snake  moves  along  the 
ground  in  undulating  curves  produced  by 
the  contraction  of  the  longitudinal  8>'s- 
tem  of  muscles  in  alternate  sections  of  its 
body.  That  alone  would  not  produce  a 
forward  motion,  however,  were  it  not  for 
the  friction  of  the  scales  on  the  underside 
of  the  snake's  body  against  the  rough- 
nesses of  the  ground.  By  bracing  the 
rear  part  of  the  body,  the  forward  part 
is  enabled  to  glide  forward  and  by  re- 
versing the  process  the  rear  part  is 
dragged  forward  to  a  new  position. 
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No  Double  Exposures 
with  This  Device 


B 


LESSED  if  I  can  re- 
member," exclaimed 


Oscar,  "whether  or  not  I've 
wound  the  film  after  tak- 
ing that  waterfall  a  little 
while  ago!  I  think  I'll  give  it 
another  turn  for  good  luck !" 

When  the  film  roll  was 
developed  Oscar  found  a 
blank  next  to  the  negative 
of  the  waterfall  and  a 
double  exposure  in  another 
part  of  the  film. 

To  put  an  end  to  such 
uncertainty,  Oscar — his  full 
name  is  Oscar  Howard  Wil- 
ber,  Jr. — has  patented  a  very 
simple  device  which  may  be 
attached  to  any  film  camera 
at  small  cost.  A  fle.\ible  rod,  sliding  in  a 
sheath,  is  so  arranged,  that  after  the  trig- 
ger of  the  shutter  of  the  lens  has  been 
pressed  do^vn  to  make  an  exposure,  the 
front  end  of  the  rod  is  pressed  forward 
by  a  spring  so  as  to  bar  the  trigger 
from  returning  to  its  former  position. 
To  remove  the  obstacle  and  make 
another  exposure  possi- 
ble, the  receiving  roll 
has  to  be  given  another 
turn,  which  naturally 
brings  an  unexposed 
film  before  the  lens. 
By  turning  the  roll  the 
film  is  drawn  over 
another  roll,  provided 
with  a  disk  at  one  end. 
That  disk  has  a  tooth 
which  engages,  at  each 
revolution,  the  hook 
at  the  other  end  of  the 
flexible  rod,  pulling  it 
back  and  thereby  re- 
leasing the  trigger  of 
the  shutter  for  another 
exposure. 

This  clever  device  will 
spare  many  an  amateur 
photographer  the  dis- 
appointment of  losing, 
by  double  exposure,  a 
picture  valued  for  its 
happy  a.ssociation8  with 
a  pleasant  vacation. 


These  choir  boys  take  knitting  seriously  and  do  good  work 

Knitting  Is  Not  by  Any  Means 
Confined  to  the  Ladies 


With  a  film  camera  equipped 
like  this  one  even  the  most  for- 
getful of  amateur  photographers 
cannot  make  a  double  exposure 


F  course  Sister  Susie's  been  sewing 
shirts  for  soldiers  for  some  time  now, 
and  has  also  been  knitting  sweaters, 
socks,  scarfs,  etc.;  consequently  she  has 
got  a  good  start.   Still,  she  must  look  to 

her  laurels,  for  there 
is  a  valiant  host  of 
rivals  springing  up — 
the  boys  are  taking  a 
hand.  In  our  illustra- 
tion is  seen  a  group  of 
Cathedral  choir-boys  in 
New  York,  who  have 
(ostensibly)  foresworn 
horseplay  and  mischief 
in  the  intervals  of  wait- 
ing, and  are  seriously 
knitting  comforts  for 
the  soldiers  and  sailor- 
boys.  They  have  been 
properly  and  thorough- 
ly instructed  and  are 
turning  out  just  as 
good  stuff  as  their  sis- 
ters do.  The  boys  dis- 
play a  remarkable  seri- 
ousness of  purpose  in 
their  new  task  and  no 
longer  consider  knitting 
as  mere  girls'  work 
unworthy  of  the  atten- 
tion of  a  manly  boy. 
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Notch  the  Curb  to  Keep  Out 
Automobiles 

CALIFORNIA  automobilists  frequently 
mistook  a  motorcycle  for  an  automobile 
garage  and  drove  in  with  their  machines. 
When  the  drivers  learned  their  mistake 
they  turned  around  and  left,  frequently 
knocking  over  and  damaging  some  of  the 
motorcycles  in  the  garage.  The  owners  of 
the  garage  used  a  very  simple  and  effec- 
tive method  to  keep  auto- 
mobCes  out  of  their  place 
without  interfering  with  the 
passing  in  and  out  of  the 
motorcycles.  They  had  the 
inclined  driveway  to  their 
garage  supplanted  by  a 
curb,  too  high  to  be  scaled 
by  automobiles.  For  the 
use  of  the  motorcycles  a 
notch  of  liberal  width  was 
cut  in  the  curb,  offering  a 
sufficiently  wide  and  slant- 
ing runway  to  and  from  the 
garage.  Now  if  a  belated 
automobilist  mistakes  his 
goal  he  will  be  rudely 
awakened  to  the  fact  by  a 
bump  which  will  jar  him  in 
direct  proportion  to  the 
force  with  which  he  hits 
that  curb. 


This  notch  in  the  curb 
permits  motorcycles  to 
pass,  but  bars  automo- 
biles very  effectively 


Putting  Overalls  on  Automobiles 
for  Protection 

OWING  to  war  conditions  automobile 
manufacturers  meet  with  increasing 
ditticulty  in  securing  box  cars  for  shipping 
their  automobiles  to  their  dealers  and 
a^t'nts.  Many  concerns  are  compelled  to 
deliver  nearly  all  their  cars  by  running 
them  overland  to  their  destination.  The 
cost  of  relinishing  such  cars  after  they 


have  passed  through  rain  or  snow  storms 
has  become  a  serious  question.  It  costs 
about  one  hundred  dollars  to  drive  one 
car  overland  from  Detroit  to  Baltimore, 
as  compared  with  thirty-four  dollars  by 
railroad.  Any  additional  charge  for  re- 
finishing  the  body  simply  adds  to  the  cost 
of  the  car  to  the  final  purchaser. 

To  eliminate  the  charge  for  repolishing 
bodies  scratched  by  mud,  sleet,  rain  or 
snow,  a  Baltimore  automobile  dealer  has 
invented  the  car  overalls 
shown  in  the  accompan>Tiig 
illustrations.  Each  set  costs 
about  thirty-five  dollars  and 
weighs  thirty-nine  pounds. 
It  can  be  folded  up  into  a 
parcel  small  enough  to  be 
put  in  a  suitcase,  to  be  car- 
ried back  to  the  factory-  by 
the  driver  when  he  returns 
for  his  ne.xt  car.  The  device 
consists  of  a  padded  stick 
across  the  front  of  the  radia- 
tor, to  which  are  attached 
strips  of  webbing  which  are 
stretched  taut  on  each  side 
of  the  car.  They  serve  to 
button  down  pieces  of  rub- 
berized top  material  that 
completely  inclose  the  body, 
yet  do  not  touch  it.  Strips 
of  wood  along  each  running 
board  serve  to  hold  the 
pieces  out  at  the  bottom  and  straps  at- 
tached to  the  top  serve  the  same  pur- 
pose higher  up.  A  separate  covering  fits 
over  the  radiator  and  front  springs. 

The  right-hand  picture  shows  how 
the  padded  framework  and  webbing  are 
adjusted  to  the  car,  while  that  to  the 
left  gives  an  idea  of  the  absolute  pro- 
tection against  dirt  and  scratches  which  b 
afforded  to  the  car  body  by  its  overalls. 


This  shows  an  automobile  dressed  in  its 
o\TT*lIs  for  protection  against  scratches 


Showing  the  framework  of  sticks  and 
webbing  which  holds  the  overalls  in  place 


Popular  Science  Monthly 


895 


Here  Is  That  One-Hand  Cigarette 
Case  You  Want 

REMEMBER  that  time  when  you 
were  in  the  car,  dying  for  a  smoke, 
and  the  traffic  so 
thick  that  you 
couldn't  take  your 
hands  off  the  wheel 
for  an  instant?  Of 
course  you  could 
carr>'  your  cigar- 
ettes in  the  packet 
in  your  vest  pock- 
et, but  they  are 
crushed  and  they 
dry  out.  Here  is  a 
cigarette  case  de- 
signed to  help  you 
in  just  such  emer- 
gencies. 

You  load  the  case  when  you  start  out 
by  taking  off  the  cover.  After  this  you 
merely  press  down  the  cover  with  the 
thumb  and  push  it  back  again.  This 
causes  a  cigarette  to  be  protruded  about 
an  inch  so  that  it  can 
be  drawn  out  with  the 
lips.  A  spring  then 
pushes  another  cigar- 
ette into  place  ready 
for  the  operation  to  be 
repeated. 

The  magazine  of  this 
neat  little  device  holds 
ten  cigarettes  of  aver- 
age size.  The  case 
may  be  made  plain  or 
ornamental  as  in- 
dividual fancy  may 
dictate. 


It's  simple  to  get  the  cigarettes  in  and 
simpler  to  get  them  out — with  one  hand 


On  the  left  the  cots  are  folded 
they  are  shown  as  they  appear  when  used  as  beds 


Use  Folding  Bunks  to  Economize 
Space  on  Trip  **Over  There" 

OWING  to  the  lack  of  ships  the  trans- 
ports taking  the  American  soldiers 
to  France  have  to 
be  loaded  to  their 
full  capacity.  In 
day  time  it  is  a 
comparatively  easy 
matter  so  to  dis- 
tribute the  men 
that  there  is  no 
overcrowding  in 
any  part  of  the 
ship.  But  at  night 
the  men  have  to 
sleep,  and  to  be 
able  to  do  that 
they  must  have 
sufficient  room  to 
lie  down.  The  difficulty  of  providing 
sleeping  room  for  the  men  on  over- 
crc  vded  transports  has  stimulated  in- 
vention. One  of  the  simplest  and  best 
expedients  adopted  is  shown  in  the  ac- 
companying illustra- 
tion. 

Hinged  to  upright 
posts  are  three  tiers  of 
folding  frames,  the  free 
ends  of  which,  when  in 
a  horizontal  position, 
are  supported  by 
chains.  Each  tier  has 
two  of  these  frames, 
which  serve  as  bunks. 
The  elastic  wire  net- 
ting supported  by  the 
frames  forms  the  mat- 
tresses. When  the 
bunks  are  not  in  use 
they  are  folded  up 
against  the  posts,  an 
arrangement  by  which 
space  is  greatly  econo- 
mized. Another  ad- 
vantage of  these  bunLa 
is  that  they  are  easily 
kept  clean  and  sani- 
tary, and  this  is,  of 
course,  of  the  utmost 
importance  where  a 
large  number  of  men 
are  thrown  together 
for  several  days  in 
cramped  quarters. 


 J 

On  the  right 
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This  apparatus  will  inform  tht  farmer  how  much  lime, 
if  any,  his  fields  require  to  make  them  productive 


Every  Farmer  May  Be 
Soil  Chemist 


His  Own 


EVERY  available  acre  must  be  made 
to  yield  to  its  full  capacity  if  the 
United  States  and  our  allies  are  to  win 
the  war.  Many  soils  fall  short  of  their 
full  productive  capacity  because  they  are 
8our  or  acid.  This  condition  can  be 
remedied  by  applying  a  sufficient  amount 
of  lime. 

To  overcome  the 
difficulty  of  determin- 
ing  exactly  the 
amount  of  lime  nec- 
essary to  neutralize 
the  acidity  of  the  soil 
a  simple  apparatus 
has  been  designed 
and  placed  on  the 
market.  A  test  re- 
quires but  a  few  min- 
utes. Representative 
samples  of  earth  from 
various  sections  of 
the  field  are  mixed 
to  make  the  average 
soil  of  a  field.  The 
earth  is  dried,  sifted 
and  weighed  in  the 
scales  which  form  a 
part  of  the  tester, 
then  placed  in  a  glass 
bottle.  A  carefully 
measured  amount  of 
muriatic  acid  is 


poured  into  a  smaller  bottle, 
A  definite  amount  of  water 
goes  into  the  third  glass 
container,  above  which  rises 
a  marked  gage.  The  three 
bottles  are  tightly  corked 
and  connected  in  series  by 
rubber  tubes. 

The  action  of  the  acid  upon 
the  lime  provided  by  nature 
in  the  soil  creates  a  gas  which 
passes  into  the  tester  and 
forces  some  of  the  water  to 
rise  in  the  gage.  If  no  re- 
action results,  it  shows  that 
no  lime  is  present  in  the  soil. 
If  the  water  rises  to  the  mark 
for  three  tons  per  acre  or 
above  it,  the  soil  contains  all 
the  lime  it  needs.  It  should 
contain  at  least  three  tons  in 
each  acre  and  if  the  gage  shows  only  two 
tons  it  means  that  the  field  requires  an 
additional  ton  of  lime  for  each  acre. 

The  simplicity  of  the  device  makes  it 
possible  for  the  intelligent  farmer  to  con- 
duct his  own  experiments  and  apply  the 
remedy  called  for,  thus  making  it  possible 
to  keep  the  soil  always  at  its  highest  de- 
gree of  productiveness. 


An  imitation,  in  concrete,  of  an  old 
Vermont  well  with  "oaken"  bucket 


A  Camouflaged 
Well-Curb 

FOND  memories  of 
his  childhood 
days  on  the  old  farm 
in  Vermont  induced 
R.  E.  Sperry,  a  resi- 
dent of  Inglewood, 
California,  to  place 
a  replica  of  his  fa- 
ther's well-curb  in  the 
garden  of  his  Cali- 
fornia home.  The 
curb,  roof  supports, 
roof,  and  even  the 
*'oId  oaken  bucket." 
are  made  of  concrete. 

The  well  is  a  well 
in  name  only,  ob- 
taining its  water  sup- 
ply from  the  city 
mains,  but  it  serves 
the  sentimental  and 
picturesque  purpose 
desired. 


The  man  in  the  picture  does  not 
have  to  hold  the  screw.  The  device 
below  does  it,  leaving  his  hands  free 
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Holding  the  Screw  to  the  Screw-       Electric  Sparks  Peel  the  Tomatoes. 
Driver  with  a  Vise-Grip 

CARPENTERS, 
wood  workers, 
machinists  and  other 
workers  who  use 
screw-drivers  fre- 
quently have  to  do 
their  work  under  con- 
ditions which  make 
it  impossible  to  use 
both  hands  at  the 
same  time  in  starting 
a  screw.  For  many 
years  the  need  was 
felt  for  some  device 
that  would  hold  the 
screw  firmly  against 
the  edge  of  the  screw- 
driver, that  could  be 
quickly  put  on  and 
taken  off  and  that 
would  fit  screw- 
drivers and  screws 
of  any  size. 

The  screw-holder 
invented  by  David 
H.  Royer,  of  Hart- 
ville,  O.,  fulfills  these 
requirements  and  is 
coniparatively  simple 
in  construction.  The 
mere  turning  of  a  lever  closes  the  jaws 
and  clamps  of  the  device,  so  as  to  hold 
the  screw  and  the  screw-driver  securely. 
By  merely-tjirowing  back  the  lever,  which 
works  on  the  principle  of  an  eccentric, 
the  grip  of  the  device  is  released  so  that  it 
can  be  rpmoved.    To  adapt  the  device  for 
use  with  screws  of 
different  sizes,  keys' 
or  wedges  are  used, 
which    are  inserted 
between  the  screw- 
holding  part  and  the 
yoke,    opposite  the 
eccentric-lever  clamp. 
Where  screws  are  to 
be  inserted  at  heights 
beyond  convenient 
reach,  or  where  lack 
of  space  interferes 
with  the  workman, 
this  device  should 
prove  especially  use- 
ful. 


The  high  voltage  sparVs  ptincture 
the   tomato's  skin  and  loosen  it 


Here's  How  It's  Done 

WILLIAM  H. 
CHAPMAN, 
of  Portland,  Me.,  dis- 
covered that  electric 
sparks,  if  allowed  to 
strike  the  skin  of  a 
tomato,  ^n\\  puncture 
it  and,  by  expanding 
the  air  underneath 
the  skin,  loosen  it 
from  the  pulp.  He 
thinks  that  he  has 
solved  the  tomato- 
peeling  problem  for 
canners. 

The  tomato  or  fruit 
to  be  treated  is  im- 
paled upon  a  fork  ro- 
tated around  its  long 
axis  by  a  mechan- 
ically or  electrically 
driven  pulley.  The 
fork  is  connected  with 
an  insulated  wire 
which  leads  to  the 
ground.  A  sliding 
base,  operated  by  a 
handle,  has,  attached 
to  the  vertical  post 
at  its  front  end,  a 
curved  part  lined  on  the  inside  of  the 
curve  with  comb  teeth  of  metal,  through 
which  sparks  of  a  high  voltage  alternating 
current  are  allowed  to  pass  to  the  impaled 
tomato  or  fruit.  It  is  claimed  that  the 
device  is  very  Effective  and  does  its  work 
quickly  and  choroughly.    This  invention 

will  undoubtedly  be 
of  particular  value 
to  canning  factories, 
where  large  quanti- 
ties of  tomatoes  have 
to  be  peeled.  For 
factor>'  use,  a  modi- 
fied form  of  the  de- 
vice is  available. 

The  accompanying 
illustration  conveys 
an  idea  of  the  work- 
ings of  this  device. 
The  power  may  be 
obtained  from  ar 
electric  or  other  form 
of  motor. 


mb  corvductor 
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Parachute  Safety  Device  for  Airplanes 


A  new  attempt  to  revive  the  late  Sir 
Hiram  Maxim's  idea  of  twenty  years  ago 

OF  his  first  machine  Sir  Hiram  held  in  place  by  a  netting.  When 
Maxim  said,  over  twenty  years  needed,  this  netting  is  instantly  loosened, 
ago,  that,  completely  stalled  in  the  and  at  the  same  time  a  long  slot  opens 
air,  it  would  "pancake"  down  with  the  along  the  center  line  of  each  wing,  ad- 
velocity  of  a  fall  of  four  feet.  But  these  mitting  the  air  from  below  into  the 
old  machines  were  loaded  barely  more  spacious  pocket  formed  by  the  distending 


than  one  pound  to 
the  square  foot,  and 
their  center  of  grav- 
ity was  far  below 
their  carrying  sur- 
face. The  arrange- 
ment, as  we  know 
now,  prevented  easy 
flight,  but  it  made 
them  good  para- 
chutes. The  more 
perfect  and  efficient 
the  modern  airplane 
became,  the  more  it 
lost  its  former  like- 
ness to  a  parachute. 

The  wings  of  mod- 
ern airplanes  bear 
a  load  of  five  to 
seven  pounds  to  the 
square  foot  and  the 
center  of  gra\'ity  has  been  raised.  Stalling 
and  pancaking  are  nowadays  considered 
worse  than  upsetting  and  "looping  the 
loop";  yet  pancaking,  that  is,  descending 
like  a  parachute,  is  ob  iously  the  safest 
way  to  land  on  badly  brol^en,  mountain- 
ous ground. 

Very  interesting  is  a  revival  of  Maxim's 
parachute  idea  in  modified  forni.  by 
Gerrit  Van  Daam,  because  it  aims  at 
making  safe  not  only  stalling  but  also 
landing  on  the  worst  ground.  It  is  not 
feasible  with  heavily  loaded  biplanes, 
since  in  their  case  one  wing  surface  blan- 
kets the  other;  but  with  lightly  loaded 
monoplanes  of  the  Bleriot  type  the  plan 
may  work  out  satisfactorily.  What  such 
monoplanes  lack  in  surface  for  a  para- 
chute-like descent,  the  inventor  makes 
up,  more  or  less,  by  turning  the  wings 
into  true,  highly-arched  parachutes  of 
increased  air-resistance. 

A  parachute  is  tightly  folded  ovf  the 
whole  upper  surface  of  each  wing,  being 


By  releasing  the  parachute  and  opening 
long  slots  in  the  wings  through  which 
the  air  rushes  under  the  parachute,  the 
descent  of  the  airplane  is  made  safe 


parachute,  now  held  only  by  the  margin 
of  the  wing. 

Smoothness  of  the  wing  tops  in  flight  is 

absolutely  essential; 
so  the  folded  para- 
chute and  the  net- 
ting will  have  to  be 
covered,  while  not 
in  use,  by  a  smooth 
light  shell  firmly  se- 
cured to  resist  the 
air  suction,  yet  easily 
removed  when  nec- 
essary. Of  greater 
importance  is  a  de- 
vice that  will  keep  the 
pancaking  airplane 
on  an  even  keel  dur- 
ing descent.  That 
is  not  so  easy  v^ith  a 
machine  of  the  Ble- 
riot type.  In  that  machine,  the  tail 
makes  an  excess  of  surface  toward  the 
rear,  while  the  advanced  center  of 
gravity,  balancing  the  equally  advanced 
center  of  lift,  gives  an  excess  of  weight 
in  front.  The  only  remedy  would  aeem 
to  be  control  independent  of  the 
machine's  headway,  or  adjustable  rudders 
with  a  circular  motion  of  their  own,  which 
remain  efficient  in  a  stalled  machine. 

Numerous  attempts  have  been  made 
in  the  past  by  inventors  in  many  countries 
to  utilize  the  principle  of  the  parachute 
in  safety  devices,  but  the  success  has  no* 
been  encouraging.  Parachutes  have  been 
found  useful  and  fairly  reliable  for  drop- 
ping from  observation  balloons,  but  have 
failed  to  give  satisfaction  as  a  safe  means 
of  escape  in  practically  all  other  cases. 
They  have  not  been  used  extensively  for 
military  purposes;  but  perhaps  thi^  new 
device  may  solve  a  hitherto  baffiing 
problem  and  thus  add  to  the  balance 
of  safety  in  the  aviator's  favor. 
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Trench-Dwellers  Cherish  the 
Barber's  Ministrations 

TRY  to  imagine  yourself  in 
the  place  of  a  soldier  who 
has  spent  two  or  three  weeks  or 
months  in  the  trenches,  cut  off 
from  every  comfort  and  at  all 
times  exposed  to  the  risk  of  being 
killed  or  maimed  by  bullet,  shell 
or  shrapnel.  The  excitement  of 
the  first  few  days  gradually  wears 
off;  but  the  discomforts  of 
trench-life  remain  and  become 
more  irksome  from  day  to  day. 
Little  rest,  little  food,  no  chance  to  bathe 
or  even  wash,  no  opportunity  to  get  a 
shave  or  a  haircut.   Such  is  trench-life. 

Can  you  realize  what  it  me^ns  to  a 
soldier  who  has  gone  through  that  life 
for  many  days  and  weeks,  when  at  last 
he  is  relieved  and  sent  to  the  rear  of  the 
fighting  line?  A  soldier's  first  thouhgt  is 
a  bath,  then  a  shave  and  a  haircut,  clean 
clothes  and  a  hot  and  plentiful  meal. 
Fortunate  the  man  who  has  among  his 
treasured  possessions  one  of  those  comfort 
kits  which,  in  a  small  compass  and  in 
practical  arrangement,  contain  all  the 
things  necessary  for  a  man's  toilet:  brush, 
comb,  scissors,  razor,  soap,  talcum  pow- 
der, etc.  The  picture  shows  one  of  these 
kits  which  is  particularly  practical  because 
it  can  be  carried  by  a  strap  over  the 
shoulder.  It  is  thus  possible  to  get  an 
open-air  haircut  or 
shave  with  all  the 
necessary  adjuncts, 
though  some  of  the 
comforts  of  the  city 
barber  shop  may  be 
lacking.  But  the  soldier 
will  scarcely  mind  this. 


Check -raisers  take  notice.  The  amount  to 
be  paid  ia  cut  out  of  a  double  row  of  figures 


Making  Things  Harder  for  the 
Forger  of  Checks 


Trench  barbering  is  frequently  an  outdoor  operation. 
Our  pictures  show  procedure  and  comfort-kit  con- 
taining all  the  implements  of  the   barber's  trade 


unusually  clever  device  for  pro- 
tecting checks  from  being  raised  by 
forgery  has  been  invented  by  C.  W. 
Elrod,  of  Lincoln,  Neb.  The  accompany- 
ing il'ustration  clearly  demonstrates  the 
idea  and  its  application.  At  the  top  of  the 
check  is  a  double  row  of  figures  indexing 
dollars,  another  double  row  indexing 
cents.  The  figures  representing  the 
amount  of  the  check  are  cut  out  of  that 
double  row  of  index  figures  in  such  a 
manner  that  they  appear  on  the  little 
triangular  tabs  which  in  cutting  were  left 
attached  to  the  check.  The  control-strip, 
detached  from  the  check  and  forming  part 
of  the  stub  of  the  check,  shows,  cut  out  of 
the  first  row  of  figures,  the  figures  repre- 
senting the  amount 
of  the  check,  which 
may  be  identified  by 
the  corresponding 
figures  in  the  second 
row.  The  inventor 
proposes  to  have  the 
paper  of  the  checks 
watermarked  with 
the  words:  "Only 
good  for  amount 
shown  on  margin," 
as  an  additional  pro- 
tection against  such 
forgery. 

Those  who  have 
been  victimized  by 
bank  swindlers  will 
be  glad  of  this  in- 
genious means  of 
protecting  them- 
selves hereafter. 
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Jeff  Tcsreau, 
the  star  pitcher 
of  the  Giants, 
about  to  baf- 
fle the  bat- 
ter with  his 
^eat  spitball 


^Underwood  and  Underwood 

NO  definite  explanation  of  the  vaga- 
ries of  the  spitball  or  the  "shine" 
ball  has  ever,  so  far  as  I  am  aware, 
been  given.  I  have  seen  many  generaliza- 
tions, but  no  specific  explanation,  and  so 
I  am  now  essaying  the  task  in  the  hope 
that  it  may  prove  interesting,  and  possibly 
serviceable,  to  players  of  baseball. 

Definite  and  consistent  curves  in  base- 
ball, or  swerves,  as  they  are  called  in 
cricket,  can  be  produced  only  by  spin 
imparted  to  the  ball  by  all  the  fingers 
and  thumb  or  some  o(  Ithem. 

Comparatively  few  people  know  that 
the  "top"  of  a  wheel  moves  more  quickly 
through  the  atmosphere  than  the  "bot- 
tom"; yet  this  is  undoubt- 
edly so.  The  reason  is  that 
at  the  "top"  of  the  wheel 
the  motions  of  revolution 
and  progression  "conspire"  or 
coincide.  To  put  it,  perhaps, 
a  little  more  simply  we  may 
Bay  that  the  wheel  is  going 
forward  and  is  rolling  for- 
wardly,  therefore  at  the  top 
we  have  the  sum  of  these  two 
motions. 

It  is  otherwise  at  the  bottom  of  the 
wheel.  Here,  as  this  portion  of  the  wheel 
is  revolving  backwardly,  the  rotary  mo- 
tion conflicts  with  the  progressive  motion, 


Spitball  Myths 

Why  pitched  baseballs  curve  and  why 
the  spitballs  are  scientifically  foolish 

By  P.  A.  Vaile 

[Author  of  "Swerve,  or  the  Flight  of  the 
Ball."  ••Modern  Qolf."  "Modern  Tennis'*] 

and  instead  of  the  sum  of  two  motions, 
we  get  the  difference.  Of  course  all  por- 
tions of  the  wheel  viewed  as  a  whole  are 
progressing  towards  its  destination  at 
the  same  rate.  It  is  merely  that  certain 
constantly-changing  portions  are  moving 
through  the  atmosphere  at  different 
speeds. 

That,  shortly,  is  the  whole  secret  of 
curve  or  swerve,  for  the  side  of  the  ball 
whereon  the  motions  conspire  sets  up 
more  friction  with  the  air  than  that  on 
which  they  conflict.  A  projectile  always 
seeks  the  line  of  least  resistance,  there- 
fore the  ball  is  forced  over  toward  the 
side  where  the  spin  is  backward. 

I  may  here  repeat  that  there  is,  so  far 
as  I  am  aware,  absolutely  no  other,  means 
whereby  definite  and  consistent  curves 
with  a  ball  can  be  obtained.  If  there  be, 
and  anyone  can  tell  us  of  them,  the  scien- 
tific world  will  be  much  interested. 

This  brings  us  to  a  consideration  of  the 
spitball  and  the  "shine"  ball.  Any  curve 
that  these  balls  have  is  not  due  to  the 
action  of  the  air  on  the  wet  or  shiny  patch 
on  the  ball. 

It  is  due  to  the  amount  of  spin  that  is 
imparted  to  them  by  the  pitcher  on  ac- 
count of  those  patches.  What  finally 
decides  the  nature  of  the  spin  on  any  ball 
must  necessarily  be  the  last  point  of  con- 
tact between  the  ball  and 
the  player.  If  a  ball  is 
held,  say,  mainly  by  two 
fingers  and  a  thumb,  and 
pitched  from  that  hold,  the 
flesh  grip  of  the  three  en^g- 
ing  members  may  be  ap- 
proximately the  same,  except 
for  the  force  of  gra\ity*9 
bearing  the  ball  down  on  the 
lowest  of  the  three,  and  the 
push  of  any  downward  action 
in  the  throw. 

Now,  suppose  that  the  portion  of  the 
ball  remote,  or  farthest  away  from  the 
lowest  engaging  member,  naturallv.  in 


The  Spitball 

Spin  A  I'i  /;.  l  liKlit  D  tn  £. 
Thcft  inrr  -11111  .inil  piuitrf^^iuit 
consiiiro  :it  [K>rtiiin  shadi-il 
dark.  C.  At  (virtion  F.  tiv 
spin  M  aKdinst  tli<?  proRrpfviion. 
ConM''i'i''ntly.  tlic  liall  i-* 
forcT'l  I'lw.irfl''  there  i- 

less  itKii.-H  there  than  at  C 
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Al   Ii-!t  :    •'  Shin.-  " 
liaiul?.    At  riKtii  :  " 
pIjMc.     The  lfa?t 
shiny    iMttli,  )ui< 


o 


most  cases,  the  thumb,  is  touched  or 
held  on  a  spot  that  is  covered  with 
nuNsture  or  has  been  made  smooth  and 
shiny  with  some  substance.  It  stands 
to  reason  that  the  ball  will  slide  away 
here  with  lesii  friction 
tlian  where  it  is  hdd 
with  a  natural  flesh- 
srip.  It  follows  there- 
fore that  this  artiii- 
dal  release  must  have 
considerable  influence 
in  determining  the 
amount  of  spin  im- 
parted to  the  ball,  and 
it  would  seem  a  rea- 
sonable  deduction 
that  the  amount  of 
spin  and  consequently 
of  curve  must  vary 
considerably  to  cor- 
reqx>nd  \\ith  the  de- 
gree of  alipperiness  of 
the  patch  on  the  ball 
and  whether  it  was  on 
top  of  the  ball  or  on 
the  bottom. 

If  anyone  thinks 
that  the  curve  or  swerve  in  these 
balls  is  obtained  from  the  effect  of 
the  shine  or  the  spit,  apart  from  the 
action  of  the  spin,  he  may 
speedily  disabuse  his 
mind  of  the  idea  by  put- 
ting a  number  of 
"shine"  or  spit  balls 
in  a  driving  ma> 
chine,  sueh  'as 
those  used  by 
polf-ball  makers, 
and  propelling 
them  violently. 

If,  as  is  quite 
conceivable,  the 
patches  had  any 
ejOfect,  it  would 
not  be  conristent 
and  persistent, 
for,   if   the  wet 
retarded  one  side 
of  the  ball  enouf^h 
to  be  appreciable, 
the  wet  patoh 
would  speedily  go 
5;^f""i^^  ^^1       behind  the  ball 
SS^'dJ^"^       and  stay  there,  or 
pcMverfiil  '^ipitter^       swing  across  and 


shine"  ball  and  the  ^tball 
2hin«  5Kit\e 


ball  Ii-aviu.;  pitiiicr's 
Shinv  ■  biill  Kuing  over 
t.int  portion,  the 
■     i<>    the  front 


^V>i«ture  Mois-tvjre 


At  left :  Spiiball  Icaviiic  riitcltrr's  liaiult. 
At  riifhi  :  Spitball  Ruiiic  over  pLitc.  Moijit- 
urt-  h.'iMiiK  KfipiKtl  the  al inosphere,  that 
portion  gCK-M  behind  tiie  ball  during  its  fliRht, 
which  it  don  not  dc  in  preaical  bawbali 


show  on  the  other  side,  when  it  would 
produce  a  return  swerve! 
Then  baaeballers  would  in  that  case 

have  a  new  ball,  the  zig-zag! 

The  effect,  if  an  v.  on  a  similarlv-pro- 
peiled  "  shine"  baU 
would  probably  be 
opposed  to  that  of  the 
spitball. 

The  erratic  flight 
of  these  balls,  and, 
comparatively  speak- 
in^r.  the  lack  of  con- 
trol over  them  that 
the  pitcher  has,  lend 
color  to  the  idea  that 
their  production  is,  as 
I  have  indicated, 
largely  adventitious. 

Many  prominent 
players  think  that  any 
attempt  artificially  to 
alter  the  natural  flesh- 
grip  should  be  stopped 
by  law.  This  must  al- 
ways  be  difficult;  but 
if  pitchers  would  only 
understand  that,  to  a 
very  great  extent,  the  spitball  and  the 
"shine"  ball  are  myths,  they  would  do  much 
better  with  a  natural  delivery,  backed  by 
a  little  more  practical  knowledge  a^^  to 
what  it  reidly  is  that  they  are  trying  to 
do;  and  batters  would  lose  a  bogey. 

Nerve  Shock  Due  to  Detonations  Less 
Wearing  Than  War  Strain 

THE  term  shell  shock  has  misled  many 
persons  to  believe  that  it  is  due  to 
the  profound  impression  or  shock  pro- 
duced on  the.. nervous  system  by  the 
detonations  of  high  cxplosh  *  s  No  doubt, 
there  are  cases  of  actual  l)rain  or  nerve 
injury  due  to  concussion  of  the  air  ac- 
companying shell  explosions,  but  these 
mechanicid  causes  are  a  great  deal  less 
frequently  responsible  for  war  neuroses 
than  the  mental  effects  of  general  war 
strain.  It  is  remarkable  that  these  war 
neuroses,  common  as  they  are  among 
privates  and  officers  aUke,  are  seldom 
found  in  men  who  have  been  actually 
wounded.  Perhaps  this  seeming  anomaly 
is  due  to  the  actual  wound  shock  offset- 
ting  the  mental  impression  affecting 
the  controlling  nenre-eenter  in  such  eases. 
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A  passenger  ferryboat  rammed  this  mammoth  floating  drydock  in  a  dense  fog.    The  damaged ! 
tion  promptly  separated  from  the  others,  turned  sidewisc  and  floated  inside  its  former  companion* 


Nothing  Troubles  This  Drydock. 
It  Can  Repair  Even  Itself 

THE  big  floating  drydock  in  the  harbor 
of  Tacoma,  Washington,  was  rammed 
in  a  dense  fog  by  a  passenger  ferryboat, 
and  one  of  its  four  sections  driven  in. 
The  ferryboat  was  of  the  old-fash  ned 
river  type  with  a  draft  of  only  three  feet. 
In  the  winds  and  currents  of  Tacoma's 
open  harbor  it  was  notoriously  unmanage- 
able. 

But  the  drydock  was  a  match  for  the 
ferryboat.  The  section  which  the  ferry- 
bor.t  had  damaged  was  promptly  sepa- 
rated from  the  others,  turned  sidcvise, 
and  floated  inside  its  former  companions 
Men  thereupon  went  to  work  with  a  will 
and  elevated  the  damaged  brother  above 
the  water's  surface  so  that  repairs  could 
be  made.  And  by  this  time  all  four  sec- 
tions are  back  in  the  water  again,  joined 
together,  and  doing  each  day  their  daily 
work  as  if  nothing  at  all  had 
happened. 

T^f-' I  lent  ally  it   may  be  worth 
note  that  doctoring  up  the 
section  was  the  drydock's 
,  and  it  accord- 
started  a  life  of 
by  first  re- 
jtaelf. 

illustration 
e  entire  drj'- 
shown  at  the 
at  the  right 
stM'tion  is 


Dry  dock 


P»th 


the  two  submerged  sections 
self,  undergoing  repairs. 

ow  shows  how  collision 
\  and  ferrj'boat  occurred. 


I>oes  a  Locomotive  Wheel  Travel 
Slower  or  Faster  than  the  Train  ? 

IT  is  an  interesting  point  to  consider 
that  on  a  locomotive  wheel,  the  cir- 
cumference is  continually  traveling  at 
different  speeds.  First  a  point  on  the 
circumference  of  the  wheel  will  go  faster 
than  the  rest  of  the  locomotive;  then 
that  same  point  will  go  slower;  at  still 
other  times,  the  point  will  travel  at  a 
speed  equal  to  that  of  the  locomotive 
cabin. 

This  paradox  is  explained  by  con- 
sidering first  the  point  on  the  circum- 
ference farthest  to  the  rear  of  the  wheel's 
center.  When  the  center  of  the  wheel 
move3  forward  ^^ith  the  same  speed  as  the 
rest  of  the  locomotive,  that  point  uill 
move  around  and  in  a  short  time  it  u-ill 
get  ahead  of  the  center.  Obviously,  to 
do  this,  this  noint  has  to  travel  faster 

than  the  locomotive. 

As  the  train  moves 
on  from  this  position, 
however,  the  average 
speed    of    that  same 
point         become  less 
than  that  of  the  loco- 
motive.     This  is  evi- 
dent, since  the  point 
will  soon  change  from 
a  position  directly  in 
front   of    the  wheel's 
center  to  another  point 
directly  in  the  rear. 
This  apparent  para- 
dox is  not  related  to  the  old  saw  con- 
cerning the  relative  speeds  of  a  kangaroo's 
hind  legs  and  front  legs  when  jumping 
Australian  sand  hills. 
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f    Wind  &r\d 
V  cvjrrerst  forced 

dry  dock' 

How  ferryboat  hit  the' 
dock  that  repaired  itself 
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What  Makes  the  Rum- 
ble of  Thunder? 

WHY    does  thunder 
rumble?   The  path 
of  a  lightning  flash  through 
the  air  may  be  several  miles 
in  length.    All  along  this 
path  the  sudden  expansion 
of  the  heated  air — a  true 
explosion — sets  up  an  at- 
mospheric wave,  which 
spreads  in  all  directions, 
and  eventually  registers 
upon  our  ears  as  thunder. 
Since  the  lightning  dis- 
charge is  almost  instanta- 
neous, the  sound  wave  is 
produced  at  very  nearly  the  same  time 
along  the  whole  path.  But  the  sound  wave 
travels    slowly    through    the    air.  Its 
speed  is  approximately  1,090  feet  per 
second.     Thus  the  sound  from  the  part 
of  the  lightning's  path  that  is  nearest  to 
us  reaches  us  first,  and  that  from  other 
parts  of  the  path  afterward,  according  to 
their  distance.    Intermittent  crashes  and 
booming  effects  are  due  chiefly  to  irregu- 
larities in  the  shape  of  the  path. 


rbert 


Making  Window- 
Cleaning  Safe 

FOR   the    benefit  of 
window  cleaners  and 
.painters,  Paul  Wolff,  a 
Hungarian  in  Pittsburgh, 
Pa.,  has  invented  a  win- 
dow  chair  or  scaffold, 
which   rests   upon  the 
window    sill,  extending 
outward   and  providing 
the  workman  with  a  se- 
cure support.     The  de- 
vice is  so  arranged  that 
it  can  quickly  be  clamped 
to  the  window  frame 
and  just  as  readily 
removed.    The  win- 
dow frame  is  firmly 
held  between  a  rub- 
ber-covered hook  or 
brace  and  the  mov- 
able clamp,  which  is 
operated  by  a  screw, 
like  the  movable  jaw 
of  a  vise. 


This  huge  bat-like  kite  is  the  plaything  of  a  Japanese  prince. 
His  place  in  the  world  requires  distinctive  size  even  in  his  toys 

Giant  Kite  for  the  Grown  Prince  of 
Sunny  Japan 

WHILE  the  Crown  Prince  of  Japan 
was  on  his  winter  vacation  at  the 
palace  of  Numazu  he  had  the  huge  kite, 
which  is  the  subject  of  our  illustration, 
made  for  his  amusement.    This  monster 
is  in  the  form  of  a  bird  and  it  measures 
twenty-four  feet  from  wing-tip  to  wing- 
tip.    It  is  capable  of  attaining  great 
heights  and  its  pull  is  so  powerful  that  It 
can  lift  a  man  off  his  feet; 
consequently,  special  winding 
machinery  is  needed  to  con- 
trol it. 

What  American  boy  would 
like  to  swap  places  with 
the  heir  to  the  Cherry- 
blossom  Empire's  throne? 
Step  lively,  boys  —  the 
line  forms  on  the  right! 


Chair  clamped  to  window  frame 
with  the  movable  jaw  of  a  vise 


Half  Million  Words  in 
English  Use 

THE  English  vocabu- 
lary has  grown  to 
great  size,  according  to 
Professor  Clark  S. 
Northup,  of  Cornell 
University.  "The 
number  of  words  found 
in  old  English  litera- 
ture does  not  exceed 
thirty  thousand;  re- 
cent dictionaries  have 
listed  more  than  four 
hundred  thousand." 
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Solving  the  Railroad  Problem 

* 

Connecticut  docs  it  by  making  the 
return  trip  profitable  for  motor  trucks 


CIPC  CARDS 
wrTH  SHIPPERS 


■NX'DKIN  0  SOS 


2X>2.  Znt^u^  Cu*. 
•3«t  is**  C-t— , 


E)T  autumn,  when  the  railroad  con- 
gestion became  acute,  the  State  of 
Connecticut,  which  is  the  heart  of 
the  small  arms  and  ammunition  industry 
of  the  United  States,  found  itself  in  a 
desperate  situation. 
Ammunition  partly 
finished  in  one  plant 
must  be  hauled  to 
other  plants  for  differ- 
ent machining  opera- 
tions before  it  is  com- 
pleted. As  there  were 
no  freight  cars  at  all,  or 
too  few,  the  war  ma- 
terial could  not  be 
moved  by  the  rail- 
roads. Many  manu- 
facturers had  to  use 
motor  trucks  for  that 
purpose,  and,  in  some 
cases,  even  to  get  raw  ma- 
terials for  their  plants  and 
to  deliver  finished  goods  to 
New  York  for  shipment 
abroad. 

The  first  problem  was  to 
keep  the  roads  open.  This 
was  accomplished  by  taking 
the  work  of  removing  the 
snow  out  of  the  hands  of 
the  townships  and  turning  it 
over  to  the  State.    The  second 
problem  was  to  make  the  haul- 
age as  economical  as  possible 
by  providing  return  loads  for 
the  trucks. 

To  make  sure  of  return  loads, 
the  State,  under  the  direction 
of  W.  S.  Conning,  chairman  of  ! 
the  Motor  Truck  Transporta-  | 
tion  Committee  of  the  State  j 
Council   of    Defense,  formed 
Return  Loads  Bureaus  in  four- 
teen of  the  important  cities  of 
the  State.    Each  bureau  keeps 
a  file  of  all   the  trucks 
available  for  overland 
haulage  work.  The  bureau 
supplies   information  re- 
gardiiyi  trucking  compa- 


ROirrt  NUMBtRS  <D,9 — 
WITH  CARDS  6tHlND  tACH 
NUMBCRtD  TAB  GIVINO 
NAMtS  OF  AVAILABLE 
TRUCK  OWNERS 


A  fUe  like  this  is  kept  in  every 
one  of  the  Retiim  Loads  bureaus 
in  fourteen  cities  of  Connecticut 


5*. 
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One  of  the  City  cards 
bearing  the  name  of  a 
trucking  concern  listed  in 
the  files  of  the  bureau 


nies  and  their  routes  to  shippers  and  keeps 
a  record  of  all  applications.  This  enables 
the  bureau  to  post  the  truckmen  on  the 
prospects  of  obtaining  a  return  load  to 
their  home  city  after  they  have  delivered 

their  outgoing  load. 

The  telephones  of 
the  bureaus  are  listed 
under  the  heading  "Re- 
turn Loads"  to  facili- 
tate telephoning.  The 
routes  covered  are 
numbered,  and  the 
trucks  running  on  each 
route  are  given  cor- 
responding index  num- 
bers in  the  file.  ^  Ther^ 
are  already  more  than 
seven  hundred  motor 
trucks  listed  under  this 
plan  and  each  bureau 
has  a  complete  file  of  all 
available  vehicles  and  a  map 
of  the  routes  covered. 

Since  it  costs  almost  as 
much  to  run  a  truck  empty 
as  it  does  loaded,  it  will 
easily  be  seen  how  advan- 
tageous it  is  to  both  shipper 
and  truckman  to  be  sure  of 
a  return  load. 


ROUTE 
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Map  of  the  State  of  Connecticut  ahowinc 
the  various  routes  for  overlanct  truddng 
established   so   far  in   important  cities 
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Beware  of  the  Perils  of  the  High  Heel 


Listen  to  the  warnings  of  Pro- 
fessor Quenu  and  Doctor  Menard 

AT  one  of  the  recent  sessions  of  the 
J-\  Academy  of  Medicine  of  Paris  an 
interesting  communication  upon  the 
subject  of  high  heels  was  submitted  by 
Prof.  Qu^nu  and  Dr.  Menard,  closing  with 
the  ominous  warning :    "  Ladies,  if  you 
value  your  health,  give  up  the  high 
heels  of  your  shoes!" 

Several  years  ago  Dr.  Dagron,  a 
noted  French  physician,  called  atten- 
tion to  the  injurious  effects  of  wearing 
high  heels,  but  his  warning  made 
but  little  impression.    Since  then, 
however,  the  subject  has  been  more 
thoroughly  studied  with  the  aid  of 
X-Rays  and  moving  pictures  by  Qu^nu 
and  Menard.    These  two  investigators 
have  found  that  an  unnatural  strain  is 
placed  upon  the  muscles  and  tendons  of 
the  foot,  as  well  as  upon  leg  muscles 
forced  to  accommodate  themselves  to  the 
task  of  maintaining  the  equilibrium  of  a 
body  unnaturally  raised  by  the  heels. 
The  strain  caused  by  this  effort  is  so 
great  that  fatigue  is  experienced  even 
after  a  short  walk. 
The  effects  of  wearing  high  heels  are 
even  farther  reaching  than  was  suspected 
heretofore.    The  change  of  the  position 
of  the  foot  disturbs  the  equilibrium  of  the 
whole  body.    As  there  is  a  tendency  to 
bend  the  knees  the  upper  part  of  the  body, 
the  head  and  chest,  is  thrown  back,  while 
the  abdomen  is  forced  forward  beyond  its 
normal  position.   The  physicians  state 
that  the  disturbances  caused  by  the 
wearing  of  high  heels,  the  disarrange- 
ment of  the  articulated  bones  of  the 
foot  and  the  throii\'ing  out  of  their  nor- 
mal position  of  the  different  parts  of 
the  body  are  serious  enough,  but  that 
in  walking  these  effects  are  so  aggra- 
vated, that  they  produce  the  most 
serious  internal  disorders. 


The  skeleton  on  the  left 
shows  the  graceful  poise  of 
the  normally  supported  body 

The  skeleton  on  the  right 
shows  how  high  heels  change 
tiormal  position  of  the  bones 
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The  *'Little  Church  of  the  Flowers" 
and  How  It  Got  Its  Name 

THE  latest  thing  in  churches  is  to  be 
found  in  a  southern  California 
town,  in  the 
way  of  grow- 
ing plants. 

Two  rows  of 
seats  and  a 
center  aisle 
comprise  the 
middle  of  the 
building.  On 
each  side  be- 
yond these 
seats  are  beau- 
tiful  arches, 
from  which 
large  fern  bas- 
kets are  sus- 
pended, and 
beyond  these 
arches,  on  both 
sides  of  the 


Growing  plants  and  flowers  give  a  peculiar  charm 
to  this  Httle  church  in  a  southern  California  town 


building,  is  a  sloping  roof  of  sky  lights. 

A  cement  walk  extends  between  two 
rows  of  ferns,  shrubs  and  flowering  plants. 
In  the  columns  are  little  pocketa  where 
choice  begonias  bloom.  A  similar  church 
will  be  built  in  Los  Angeles. 


This  Device  Will  Take  Care  of  Your 
Street  Clothes  at  the  Theater 

DID  you  ever,  dear  reader,  have  the 
misfortune  to  reserve  seats  at  the 
theater  and  not  arrive  there  until  after 
the  performance  had  started?  Do  you 
remember  taking  your  coat  off  in  the  lobby 
and  carrying  it  on  your  arm 
down  to  your  seat?  And  then 
the  wild  scramble  past  all  the  ^ 
other  people  in  the 
row,  with  the  result- 
ing frenzied  grab- 
bing of  hats  and 
coats  and  wraps  so 
that  you  would  not 
accumulate  them  in 
your  career  as  a 
snowball  grows  as  it 
rolls  down  a  hill? 
Do  you  remember 
the  scowls  and  the 
off  hasty 
•ons  that 


you  left  in  your  destructive  wake?  If 
this  harrowing  experience  has  ever  been 
yours  you  are  going  to  give  the  inventor 
of  a  new  little  wardrobe  your  heartiest 
and  most  unqualified  support.  Here  it  is: 

To  accom- 
modate the  hat 
there  is  a  sli- 
ding rack  iin- 
der  the  seat 
which  extends 
and  folds  up 
on  the  lazy 
tongs  prin- 
ciple.  For  the 
coat  there  is  a 
hanger  at- 
tached  to  the 
back  of  the  seat 
and  the  coat  is 
protected  by  a 
light  frame- 
work, to  which, 
in  turn,  is  at- 
tached a  long 
cylindrical  receptacle  for  the  cane  or 
umbrella.  The  whole  forms  a  remarkably 
compact  and  complete  wardrobe  that  wU\ 
accommodate  all  one's  street  clothes  with- 
out the  bother  and  inconvenience  of  the 
checkroom,  with  its  crush  and  scramble 
and  long  line  of  waiting  patrons,  and, 
last  but  not  least,  there  is  no  tip. 

Owners  of  theaters  might  find  it  good 
policy  to  introduce  this  device  in  their 
houses,  partly  as  an  advertising  nov<rfty 
and  partly  as  something  contributing  to 
the  comfort  of  their  pa- 
trons. It  will,  no  doubt,  coat  mamgcr. 
pay  in  added  good-will.       \  paoTtcTiNG 

FOAMt 


SPRINGS 


Imagine  yourself  in  that 
man's  place  and  you  will 
sympathize  with  him 

Likf  a  modem  trunk  tliis 
device  will  hold  your  hat, 
ovcrcoul  and  umbrella 


SPRING 


COU-AP5r6Lt 
HAT  AND  WQAP 
RECtPTACLE 
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A  New  Use  for  the  Little 
Tractor:    Spotting  Freight 
Cars  for  Large  Plants 

A SMALL  industrial  "creeper" 
tractor  can  "spot"  a  carload 
of  coal  having  a  total  weight  of 
45,000  pounds.  The  illustration 
proves  it.  One  of  these  tractors 
has  taken  the  place  of  a  switch- 
engine  or  a  gang  of  workmen  with 
pinch  bars  for  spotting  or  switch- 
ing cars  at  a  large  industrial  plant 
in  Ohio.  As  the  engine  is  rail- 
road property,  it  is  available  only 
for  a  comparatively  short  time 
each  day,  while  the  tractor, 
which  is  always  on  the  premises,  can  be 
utilized  at  all  times. 

The  tractor  does  not  travel  on  wheels, 
but  lays  its  own  track,  and  consequently 
can  pass  over  obstacles  and  move  material 
from  one  department  to  another  without 
marring  the  surface  over  which  it  travels. 
The  over-all  width  of  the  tractor  is  fifty 
inches  and  it  is  but  two  inches  more  in 
height,  so  that  it  can  pass  through  or- 
dinary sized  factory  doors  easily.  The 
tractor  ia  used  for  bringing  material  from 
the  factory  to  the  shipping  room  or  to 
cars  that  are  to  be  loaded  and  for  the 
unloading  of  incoming  shipments,  and  it 
also  transports  material  between  the 
various  buildings  of  the  plant. 


This  little  caterpillar  tractor  can  pull  without  trouble  a 
loaded  car  weighing  45.000  pounds,  and  do  it  easily 


i  :  » <  »ai  mini  I'ndrrwijul 

The  protective  power  of  the  armorplate  of  the  turret 
is  greatly  enhanced  by  a  layer  of  sandbags  as  shown 

Sandbags  Used  as  Protective  Cover- 
ing Even  on  War  Ships 

THE  use  of  sandbags  or  wicker  baskets 
filled  with  sand  as  a  protection 
against  hostile  projectiles  in  warfare  ia 
by  no  means  new,  but  the  present  war  has 
probably  seen  the  mo.st  extensive  use 
ever  known  of  this  means  of  defence. 
Against  the  enormous  force  of  the  modern 
explosives  neither  steel  nor  concrete  offera 
adequate  protection.  It  was  found  that 
earth  or  sand,  either  in  a  loose  state  or 
in  bags,  formed  a  more  efficient  protection 
against  shells,  shrapnel  or  the  projectiles 
of  small  arms  or  machine  guns  than  barri- 
cades of  other  material. 

The  accompanying  picture 
taken  on  board  of  a  British 
monitor  preparing  to  go  into 
action  shows  that  sandbags 
as  a  means  of  protection  are 
by  no  means  confined  to  the 
warfare  in  the  trenches.  .A. 
covering  of  sandbags  is  placed 
on  the  roof  of  the  turret  to 
give  additional  protection  to 
the  big  guns  and  the  gun 
crew,  should  they  come  with- 
in range  of  a  hostile  battle- 
ship, or  be  attacked  hy  a  hos- 
tile airplane.  Without  these 
sandbags  the  roof  of  the  tur- 
ret would  offer  little  protec- 
tion against  missiles  droj)f)ini5 
upon  them  almost  vi^rtically. 
This  applies  to  projectiles 
fired  from  guns  with  a  high 
angle  of  elevation  and  to 
bombs  dropped  from  aircraft. 
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TKisbolt  tikes r: 
tKe  thrust  \ 


Key  to  shaft 


The  bal  I  acAted 
heads  taKe  the 
reverse  pwll 


Flexible  pirNSi 
do  the  driving 

The  center  bolt  gives  the  required 
rigidity  to  the  coupling,  the  lami- 
nated steel  pins  of  the  flange 
give  it  the  necessary  flexibility 


Flexible  Coupling  Takes  Side  Strain 
Off  Shafting 

UNLESS  there  is  perfect  alinement  of 
the  propeller  shaft  with  the  engine 
or  reverse-gear  shaft  there  is  sure  to  be 
trouble  in  any  engine-propelled  marine 
craft.    Binding  bearings,  with  resulting 
friction,  hot  journals  and  loss  of  power, 
or  excessive  vibration 
and  consequent  wear 
are  the  natural  results 
of    the    side  strain 
caused  by  the  imper- 
fect alinement.    As  a 
truly    perfect  aline- 
ment is  possible  only 
in  theory,  some  pro- 
vision must  be  made 
to  compensate  for  de- 
fects in  the  alinement 
which   may  develop 
from  various  causes  at 
any   time.     It  was 
found  that  a  flexible 
coupling  for  connect- 
ing the  propeller  shaft  with  the  engine 
constituted  the  best  remedy.    One  of 
these  flexible  couplings,  which  has  been 
successfully  tried  for  marine  engines  of 
various  types,  is  here  s\iown  in  cross 
section. 

The  coupling  consists  of  two  cast-iron 
or  steel  flanges  con- 
nected by  flexible  lami- 
nated steel  pins  instead 
of  rigid  bolts.  The  con- 
struction of  the  coupling 
is  made  plain  by  the 
diagram.  The  center 
bolt  takes  the  push  or 
pull,  as  the  case  may  be, 
from  one  shaft  to  the 
other.  The  flexible 
laminated  steel  pins, 
which  connect  the  two 
flanges,  allow  sufficient 
play  to  give  the  coup- 
ling universal  action 
within  its  intended 
limits.  The  pins  take 
no  push  or  pull,  their 
business  is  to  drive.  It 
is  expected   that  this 

arrangement  will  elim-        t-u     .  • 

.  „   1     .  •  ,  I  he  student  smgs 

mate  much  trouble        into  the  tubes  to 
rto  encountered.  test  quality  of  voice 


A  First  Aid  to  the  Singing-Teacher. 
It  Analyzes  the  Voice 

EVERY  tone  of  the  human  voice  is 
composed  of  fundamentals  and  over- 
tones, according  to  the  musical  authori- 
ties. It  is  the  presence  or  absence  of  the 
overtones  which  decides  whether  a  tone 
is  musical  or  otherwise.   Hence  overtones 

constitute  the  essen- 
tials of  the  singing 
voice. 

Professor  Howard 
H.  Hanson,  of  San 
Jos^,  Calif.,  has  per- 
fected a  device  which 
determines  what  over- 
tones of  a  particular 
voice  need  cultivating 
or  subduing  for  the 
sake  of  bringing  the 
voice  up  to  its  maxi- 
mum beauty.  The  de- 
vice is  constructed 
principally  of  tin  and 
resembles  a  huge 
from  which  tubes  of 


stove-pipe  joint 

various  lengths  and  sizes  protrude  hori- 
zontally. 

There  are  sixteen  of  the  tubes,  and  each 
is  tuned  to  a  different  overtone  of  middle 
"C."    When  a  voice  is  to  be  tested,  the 
student  sings  the  five  vowels  on  middle 
"C"  into  the  protrud- 
ing end  of  a  tube.  The 
sound  waves  of  the  tone 
enter  a  resonating  cham- 
ber where  the  presence 
or  absence  of  the  desired 
overtone  is  recorded. 
The  test    is  repeated 
through  each  of  the  six- 
teen tubes  and  the 
records  thus  obtained 
clearly  show  the  teacher 
on  which  vowel 
sounds  most 
work  is  re- 
quired. 


Each  of  the 
tubes  regis- 
ters a  certain 
overtone  of 
middle  "C" 
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Canned  Ostrich  Eggs  May  Find  a 
Market  in  London 

SIGNS  reading  "Newly  canned  ostrich 
eggs  for  sale"  may  soon  meet  the 
eyes  of  the  housewife  looking  into  the 
windows  of  grocery  stores  in  London. 
This  statement  is  based  on  the  fact  that 
ostrich  eggs  are  being  packed  experimen- 
tally in  South  America  for  shipment  to 
England  in  liquid  form.  One 
ostrich  egg  is  equal  to  about 
two  dozen  hen's  eggs.  If 
the  canning  of  these  eggs 
proves  successful,  it  will 
mean  the  salvation  of 
the  ostrich  growing  in- 
dustry which  has  suf- 
fered considerably  as  a 
result  of  the  war.  It  will 
take  a  large  family  to  con- 
sume one  breakfast  egg. 


Kneeling  in  Cotton  Fields  Made 
Comfortable  by  This  Pad 

COTTON  pickers  have  to  work  for 
hours  at  a  time  kneeling  upon  the 
damp  ground.  They  suffer  tortures. 
To  relieve  them,  Robert  T.  Jenney  and 
Rudolph  J.  Langer  of  Monticello,  la., 
invented  a  knee-protector.  After  the 
invention  was  perfected,  it  became  ap- 
parent that  it  would  be  equally  beneficial 
to  miners,  cement  workers,  carpenters 
and  gardeners. 

The  knee-protector  is  made  of  strong 
spring  steel.  It  is  just  of  the  right  height 
to  place  the  foot  in  a  restful  position.  The 
knee  rests  in  a  felt-padded  hammock  of 
leather  or  canvas  be- 
tween the  upper  arms 
of  the  coiled  spring 
while  to  the  lower  arms 
a  metal  shoe  is  fastened 
which  is  slightly  curved 
upwards  in  front.  The 
device  is  fastened  to 
the  leg  by  two  straps, 
one  above  and  the 
other  below  the  knee. 
The  construction  of  this 
humanitarian  device  is 
shown  in  the  accom- 
panying illustration.  It 
should  prove  beneficial 
to  many  workers. 


The  knee  rests  in  a  padded 
hammock  of  leather  or  canvas 
EupportcJ    by    coiled  springs 


Delightfully  re- 
freshing is  a  swim 
taken  on  this  aquat- 
ic bicycle  which  has 
air  chambers  for 
buoying  you  up,  a 
propeller  for  for- 
ward progress,  and 
a  rudder  for  turning 

Ride  This  New  Underwater  Bicycle 
—It's  Great  Sport  at  the  Beach 

AT  the  average  bathing  .?cach  about 
.  all  you  can  do  is  swim,  or  paddle 
around  in  an  old  canoe. 

And  so  P.  Kraemer  of  Jersey  City,  N. 
J.,  devised  the  underwater  bicycle  here 
illustrated.  With  this  bicycle  you  can 
make  as  much  as  six  or  eight  miles  per 
hour,  which  is  fast  for  swimming. 

But  do  you  swim  on  a  bicycle?  You  do 
on  Kraemer's,  in  a  sense,  for  most  of  your 
body  is  submerged.  The  submerged  fea- 
ture was  especially  desired  by  the  in- 
ventor. He  wants  you  to  get  the  full 
effect  of  the  water's  coolness  on  a  hot  day. 

The  two  tanks  shown 
are  of  course  filled  with 
air,  80  as  to  support 
a  rider  of  almost  any 
weight.  The  handle- 
bars control  the  rudder. 

This  contrivance 
should  appeal  to  those 
for  whom  ordinary 
swimming  methods 
are  too  slow.  This 
aquatic  bicycle  may 
make  the  fish  join  the 
birds  in  wondering 
where  man's  encroach- 
ments on  other  domains 
are  to  end. 
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Home-Training  for  Wireless  Heroes 


A  phonograph  and  book  of  rules  will  help 
to  qualify  you  for  a  radio  operator's  post 


THE  wireless  operator  of  the  future 
who  may,  during  the  din  of  battle, 
receive  a  message  that  will  result 
in  victory  for  his  country,  or,  from  the 
deck  of  a  ship,  pick  up  an  appeal  that 
will  save  hundreds  of  lives,  can  prepare 
himself  for  such  heroic  acts  by  sitting  in 
his  home  and  listening  to  the  records  of 
a  phonograph.  And  if  he's  a  faithful 
student,  he  may  be  able  to  prepare  him- 
self for  these  pulse-stirring  roles  in  from 
three  to  four  months. 

At  the  beginning  of  the  course  the 
student  merely  listens  to  the  dots  and 
dashes  as  they  issue  from  the  machine 
and  compares  them  with  letters  and 
figures  in  a  booklet,  ^n  the  first  record 
each  letter  and  figure  is  first  announced 
orally  and  then  signalled  three  times.  In 
the  second  lesson  he  is  initiated  into  the 
difficulties  of  punctuation  and  special 
signs,  while  the  next  step  finds  him 
struggling  with  sentences  like 
this:  "The  quick  brown  fox 
jumped  right  over  the  lazy 
dog."  And  from  this 
reminder  of  his  early 
school  days  the  pros- 
pective operator  is 
called  on  to 
translate 
the  dots  and 
dashes. .  of  a 
"press"  dis- 
patch —  sent 
just  as  it 
would  comf 
from  the  key 
of  a  veteran 
radio  man  at 
Arlington 
or  Poldhu. 
Static,  inter- 
ference from 
other  sta- 
tions and  the 
reception  of 
code  words 
are  taken 
up  in  other 


The  upper  picture  shows  the  correct  way  of  working 
the  key.  In  the  lower  picture  the  student  practices 
sending  while  hstening  to  a  message  from  phonograph 


An  ordinary  telegraph  key  was  used  in 
making  the  records.  After  the  student  has 
become  familiar  enough  with  the  letters  to 
recognize  them  as  he  hears  the  dots  and 
dashes,  he  is  advised  to  manipulate  the 
phonograph  so  that  they  will  reach  his 
ears  in  irregular  sequence,  in  order  that 
his  skill  in  receiving  may  be  tested. 

The  phonograph  is  employed  for  in- 
struction in  sending  as  well  as  receiving. 
As  soon  as  the  prospective  operator  has 
become  able  instantly  to  translate  the 
letters  as  they  are  produced  by  the 
phonograph,  he  is  ready  to  begin  practice 
with  the  telegraph  Icey.  The  booklet 
accompanying  the  machine  gives  him 
information  regarding  the  position  of 
the  hand  and  calls  attention  to  common 
faults  in  transmitting.  Simultaneous 
operation  of  the  key  and  listening  to 
records  will  develop  evenness,  accuracy 
and  speed. 

Thus  the  student  learns  the 
preliminary  essentials  of  how 
to  become  a  wireless  oper- 
/  f  ator.     What  use  he  will 

make  of  the  instruction 
will  be  shown  when  he 
is  placed  in  emergencies 
in  which  men 
of  the  radio 
key  f  r  e  - 
quently  find 
themselves. 
In  the  course 
of  time  his 
ear  will  be- 
c  o  m  e  as 
familiar  with 
the  dots  and 
dashes  of  the 
language  of 
the  air  as 
with  ordi- 
nary speech, 
and  his 
fingers  will 
manipulate 
the  keys 
almost  me- 
chanically. 
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Looking  Through  Your  Hand 


An  optical  illusion  and  at  the 
same  time  a  valuable  test 


IN  a  recent  iflsae  of  "La ,  Natura" 
H.  Volta  speaks  intprestingly  of  an 
instrument  which  he  calls  "The  il- 
lusion of  the  hole  through  the  hand"  and 
hieidentally  points  out  the  value  of  that 
experiment  as  a  clinical  test  for 
and  other  defects  of  vision. 

Place  before  one  eye,  the  right  one,  for 
instance,  a  roll  of  paper  or  a  pasteboard 
tube;  then  hold  the  left  hand,  open,  to 
the  left  of  the  tube,  at  a  distance  of  about 
ten  inches  from  the 
left  The  right 

eye  sees  what  is 
framed  in  by  the  tube; 
the  left  eye  sees  the 
hand.  In  the  hrafn 
t%(B^iiini»n  of  the  two 
M  fused  to- 


fether;  it  seems  as  if  the  left  hand  were 
perforated  by  a  hole  through  which 
can  be  seen  the  objects  included  in  the 
field  of  the  tutip.  What  is  the  explana- 
tion of  this  curious  phenomenon  ? 

When  we  look  at  an  object,  each  eye 
sees  it,  but  the  impressions  of  the  retinas 
are  transmitted  in  such  a  way  as  to 
register  but  a  single  image  in  the  brain. 
That  is  what  the  physicians  express  by 
saying  that  the  rays  emanating  from  the 
same  object  strike  identical  points  of  our 
retinas;  the  optical  nerves  leading  from 
these  points  are  combined  so  as  to  con- 
nect with  a  single  brain  cell.  If  some 
trovble  aflFects  onj  of  the  eyes,  the  points 
of  tho  two  retinas  which  have  received 
impressions  are  no  longer  symmetrical; 
tbs  two  images  cannot  be  fused  into  a 


single  brain  perception;  we  see  double, 
a  condition  whieh  is  known  scientifically 

as  diplopia. 

The  explanation  is  quite  simple,  but, 
and  this  is  the  interesting  feature  of  this 
experiment,  one  may  deduct  from  it  the 
most  interesting  clinical  indications,  which 
make  it  possible  to  combat  from  the 
start  the  cross-eyedness  with  which  chil- 
dren are  troubled  so  frequently  and  whidi 
parents  too  <rften  have  a  tendenQr  to 

neglect. 

Cross  -  eyednesB  de- 
velops in  children 
gradually  —  so  grad- 
ually, in  fact,  that 
the  eyes  become  ac- 
customed to  the  de- 
feet  and  do  not  be- 
tray its  existence  by 
seeing  double.  The 
functions  of  the  eye 
with  the  less  perfect 
vision  are  simply  neu- 
tralized. When  the 
good  eye  is  closed,  the 
poor  eye  sees;  but 
when  the  good  eye  is 
opened  again  the  im- 
ages conveyed  by  the 
poor  eye  are  again  dis- 
regarded by  the  brain. 
Although  there  is  no  double  vision,  bin- 
ocular vision  is  no  longer  possible. 

By  means  of  the  experiment  described 
it  is  possible  to  ascertain  whether  correct 
binocular  vision  is  possible  to  the  person 
tested.  With  normal  vision  the  apparent 
hole  should  be  seen  in  the  middle  of  the 
hand.  If  the  hand  or  the  \iew  in  the 
field  of  the  tube  is  not  seen,  one  of  the 
eyes  does  not  see  a-  all,  or  its  impressions 
are  neutralized.  If  cross-eyedness  exists, 
the  hole  will  appear  to  the  right  or  the 
left,  above  or  below  the  hand.  The  dis- 
tance at  which  the  left  hand  has  to  be 
held  from  the  end  of  the  tube  before  the 
hole  most  nearly  apfiroaches  its  center 
differs  according  to  the  degree  of  cross- 
eyedness,  and  will  furnish  the  eye  special- 
ist valuable  information. 


With  normal  vision  a  per- 
son trying  this  experiment 
•hould  see  an  apparent 
(^MBning  in  the  middle  of 
the  hand,  as  shown  in 
the  picture  on  the  left 
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Photographing  Holland  in  California 


New  motion  picture  trickery,  how  it 
is  done  and  how  pleasing  the  results 


WHEN  the  legitimate  stage  wishes 
to  produce  a  scene  laid  in  some 
foreign  country  all  it  relies  on 
is  a  few  painted  sets  and  appropriate 
furniture.  In  motion  pictures,  however, 
the  director  has  to  find  some  means  of 
building  a  real  duplicate. 

An  e.xcellent  illustration  of  the  resource- 
fulness displayed  in  such  matters  is 
found  in  the  construction  by  a  film  direc- 
tor of  a  Dutch  village— in  California! 
The  buildings  were  simple  enough;  a  rigid 
framework  covered  with  papier  mache, 
light  plaster  or  even  painted  burlap  being 
quite  sufficient.  But  the  canals  and 
bridges  were  by  no  means  so  simply  con- 
structed. Fortunately,  however,  the 
scenario  did  not  call  for  any  dives  or 
marine  disasters.  Hence  the  canal  was 
only  a  foot  deep — just  enough  to  float  a 
small  boat.    The  sides  were  constructed 


of  wood,  well  tarred  and  caulked,  and 
the  earth  in  the  stream  bed  tamped 
solid  to  prevent  drainage.  Then  began 
the  real  camouflaging. 

It  would  never  do,  of  course,  for  you  to 
suspect  that  the  scene  was  made  in  the 
studio  loft,  in  spite  of  the  fact  that  com- 
mon sense  would  tell  you  that  it  couldn't 
have  been  made  anywhere  else.  So  the 
framework,  as  it  were,  had  to  be  covered 
over  and  retouched  until  every  detafl 
was  perfect.  One  of  our  photographs 
shows  the  result.  The  "bricks"  on  the 
sidewalk  are  thin  strips  of  wood  *ith 
loose  sand  sprinkled  between.  The  tree 
was  cut  in  a  nearby  field  the  day  before 
this  photograph  was  taken.  The  bridge, 
apparently  of  concrete,  is  simply  wood 
covered  with  plaster.  The  flag  pa\nng 
on  the  bridge  itself  is  merely  wood 
grooved  in  irregular  oblongs  and  squares 


This  picture  shows  how  a  motion  picture  concern  built  a  Dutch  village,  cana],  bridge, 
and  houses  in  California.     The  framework  is  rigid,  the  rest  mainly  papier  machr 
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It  ia  hard  to  realize  that  this  remarkably  life-like  Dutch  village  scene  is  all  sham  and 
deceiving  trickery,  built  to  serve  only  a  brief  while  until  the  camera  has  caught  it 


to  assume  the  appearance  of  paving 
stones.  The  roofs  of  the  houses  are  made 
of  tiling  and  shingles  laid  oo  loosely 
and  easily  removed.  For  next  week  this 
village  may  be  in  Siberia,  with  a  roof  of 
ice,  and  the  canal  will  be  the  road  before 
the  dismal  village  inn! 


What  the  Twenty-Dollar  Gold 
Piece  Has  Been  Through 

THE  twenty-dollar  gold  piece  has  had 
an  interesting  career.  Jewelers  melt- 
ed it  for  their  fine  gold  work,  some  forty 
years  ago,  and  were  very  successful  until 
the  Government  experts  discovered  the 
practice  and  stopped  it  in  short  order  by 
"peppering"  the  gold  with  iridium.  Fol- 
lowing this,  unscrupulous  persons  at- 
tempted to  gather  scrap  gold  by  "sweat- 
ing," or  placing  a  number  of  coins  in  a 
bag  and  then  shaking  them  violently, 
thus  obtaining  tiny  particles  of  gold  by 
friction.  After  these  coins  had  been  put 
through  the  "sweating"  process  it  was 


an  easy  matter  to  pass  them  on  unsus- 
pecting tradesmen  and  banks,  pro\ided, 
of  course,  that  the  victims  did  not  weigh 
the  coin.  The  amount  of  gold  scrap 
obtained  by  the  "sweating"  process  was  so 
small  that  the  bags  had  to  be  burned  to 
recover  it. 

Another  way  was  to  "strip"  a  coin  by 
putting  it  into  an  electro-chemical  bath, 
getting  thereby  a  slight  residue  of  gold 
on  a  copper  plate,  which  was  afterward 
melted  and  the  metals  separated.  Be- 
cause this  method  discolored  the  gold 
it  was  not  very  popular.  One  of  the  most 
successful  schemes,  however,  was  the 
use  of  a  specially  prepared  male  and  fe- 
male die.  The  diameter  of  the  die  was 
about  one  one-thousandth  of  an  inch 
smaller  than  the  diameter  of  the  coin. 
It  was  so  made  that  after  the  resultant 
rim  of  metal  was  cut  off  the  milled  edges 
remained.  From  a  single  $20  coin  the 
gold  thus  obtained  was  worth  about  fifty 
cents,  and  the  coin,  to  all  appearances, 
had  not  been  tampered  with. 
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Turning  a  Bicycle  Into  a  Railway     Making  a  Wind-Proof» 


Hand  Car 

"ti^LAG  train  No.  71,  southbound, 
jl  before  it  crosses  the  creek  and  make 
it  back  into  siding  to  let  southbound 
Special  pass."  Such  was  the  order  con- 
veyed by  the  ticker   


in  the  little  wayside 
station. 

"By  George,"  ex- 
claims the  station 
agent,  "this  is  an 
ugly  fix !  The  creek 
is  five  miles  from 
here  and  No.  71  is 
due  here  in  half  an 
hour." 

'*Look  here, 
Jim,"  interrupts  his 
friend  Harry; 
"Tony  is  sick  and 
will  lend  me  that 
outfit  of  his.  I  can 
hit  it  up  some  and 
make  the  trip 
easily!" 

Jim  eagerly  approves  of  the 
Tony  consented  to  the  loan  and 


Rain-Proof 
Chicken  House  from  Piano  Boxes 

WHEN  the  United  States  Department 
of  Agriculture  is  urging  that  ever>- 
back-yard  be  the  home  for  a  flock  of 
chickens,  an  inexpensive  and  novel  plan 

of  converting  two 


A  few  turns  of  the  hand  turned  this 
bicycle  into  a  speedy  railway  hand  car 


plan. 
Harry 

"hit  it  up"  so  thoroughly,  that  he  reached 
the  creek  long  before  No.  71  came  in 
sight.  The  danger  of  a  collision  was 
averted. 

Tony's  "outfit"  was  merely  a  bicycle 
equipped  with  an  attachment  invented 
by  Agostino  Rea,  of  Helper,  Utah,  which 
makes  it  possible  to  run  the  bicycle  on 
railroad  tracks.    The  device  is  simple  of 
construction  and  inexpensive.  At- 
tached to  the  axles  of  the  wheels 
of  the  bicycle  are  forked  arms 
rovided  with  grooved  trolley 
wheels  at  their  free  ends.  These 
orks  can  be  swung  down  so  that 
e  trolley  wheels  engage  the  rail 
d  prevent  the  wheels  of  the 
Wcycle  from  lea\'ing  the  track.  A 
"ong  arm,  with  a  roller  at  the  free 
jnd,  is  attached  to  the  frame  of  the 
^icycle.    When  in  use,  the  roller 
runs  on  the  other  rail  of  the  track 
\nd  acts  as  a  brace  to  maintain 
he  balance  of  the  wheel.  When 
needed,  the  arms  with  the 
ley  wheels  and  the  balancing 
^^^ay  be  swung  out  of  the 
^^^•^  fastened. 


piano  boxes  into  a 
poultry  house  be- 
comes at  once  prac- 
tical and  ad\'isable. 

The  two  boxes 
are  placed  back  to 
back,  three  feet 
apart,  the  back  and 
top  of  edch  re- 
moved, a  frame  for 
roof  and  floor 
added,  and  the  part 
between  the  boxes 
built  in  with  boards 
removed  from  the 
two  boxes.  The 
house  is  covered 
with  roofing  paper 
which  will  keep  out  wind  and  rain.  The 
piano  boxes  can  be  purchased  for  $2.50 
each.  The  complete  home  for  the  poultry 
can  be  built  quickly  and  easily  for  $12. 
It  will  comfortably  house  a  dozen  hens. 

The  rear  window  provides  ventilation 
and  insures  coolness  in  warm  weather. 
Windows  can  be  used  instead  of  solid 
shutters  so  that  the  houses  will  be  lighter 
when  closed. 

A  door  can  be  cut  at  the  end,  covered 
with  muslin  to  insure  good  ventilation. 


To  insure  dryness  the  boxes  should  rest  on  brick 
supports  and  be  surrounded  by  drainage  gutter* 
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The  submerged  dry  dcx:k  was  placed  under  the  stem  of  the  cruiser  and  then  pumped  out, 
thereby  lifting  the  stem  out  of  the  water.    This  remarkable  feat  took  place  at  Honolulu 


A  Four-Hundred-Foot  Ship  in  a 
Three-Hundred- Foot  Dock 

THE  unusual  feat  of  dry-docking  a 
ship  of  four  hundred  and  forty-six 
feet  in  length  and  a  displacement  of 
9,300  tons  in  a  dry  dock  only  three  hun- 
dred feet  long  and  with  a  lifting  capacity 
of  4,500  tons,  was  accomplished  a  short 
time  ago,  when  the  Japanese  first-class 
cruiser  Azuma,  the  propeller  of  which 
had  been  damaged,  was  docked  for  re- 
pairs in  a  floating  dry  dock  at  Honolulu. 
In  order  to  carry  out  this  undertaking, 
the  dock  was  submerged  and  placed  under 
the  stern  of  the  cruiser  and  then  pumped 
out.  It  is  said  to  have  been  the  first  time 
that  this  seemingly  impossible  feat  was 
attempted.  The  result  was  extremely 
gratifying,  and  the  remarkable  procedure 
is  sure  to  find  imitators  elsewhere. 


Thirty  Million  Collisions  in  a 
Day— the  Earth's  Record 

ASTRONOMERS  have  collected  a 
,  great  deal  of  material  in  recent  years 
which  seems  to  prove  that  there  is  an 
enormous  mass  of  non-luminous  comet  or 
meteorite  material  scattered  through 
stellar  space.    It  is  estimated  that  as 


many  as  twenty  or  thirty  millions  of  such 
bodies  collide  with  the  earth  every 
twenty-four  hours.  Assuming  a  fairly 
even  distribution  of  these  cosmic  particles 
in  space,  their  quantity  and  number  must 
be  beyond  computation.  Clouds  of  such 
particles  are  now  believed  to  be  the  cause 
of  the  dark  and  starless  areas  in  regions 
where  bright  stars  are  numerous.  It  is 
assumed  that  clouds  of  meteorite  material 
prevent  us  from  seeing  the  stars  beyond 
in  these  particular  regions  of  space.  The 
dark  spaces  in  the  Milky  Way,  the  so- 
called  "coal  sacks"  in  the  constellation  of 
Sagittarius  and  many  other  starless  re- 
gions are  accounted  for  in  this  manner. 

Photographic  star  records  made  at 
Harvard  and  elsewhere  during  recent 
years  have  supplied  much  valuable  in- 
formation to  support  the  theory  that  the 
so-called  new  stars,  also  known  as  tem- 
porary stars,  which  flash  out  at  points 
where  previously  no  stars  were  known  to 
exist,  are  stars  which  suddenly  become 
luminous  by  passing  through  a  cloud  of 
meteoric  particles.  While  passing 
through  the  cloud  the  faintly  luminous 
star  is  in  effect  bombarded  at  high 
velocity  by  the  meteoric  cloud.  The  sur- 
face strata  become  heated  and  the  lumi- 
nosity of  the  star  increases  rapidly. 
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How  the  French  Developed  Their 
Newest  Type  of  Battleplane 

FOR  a  long  time  the  principal  French 
reconnoitering  and  bombing  air- 
planes were  only  slight  modifications  of 
the  early  Henry  Farman  type,  well  known 
in  America.  That  airplane  was  stripped 
down  to  the  last  essentials:  ailerons, 
elevator,  rudder  and  a  simple  four- 
wheeled  landing  gear  with  rubber  shock- 
absorbers  (then  a  novelty).  The  pilot  was 
perched  on  the  front  edge  of  the  lower 
plane.  A  large  fuel  tank  formed  the  back 
of  his  seat;  directly  behind  it  was  the 
Gnome  motor  with  a  big,  low-pitched 
pusher-propeller.  That  arrangement 
made  a  fuselage  or  hull  impracticable. 
The  big,  double-control  surfaces  had  to 
be  carried  by  a  wide  open  "cage"  of 
poles  (at  first  of  bamboo)  and  wires. 
Farman  was  not  a  scientist,  not  an  engi- 
neer, not  an  inventor,  but  a  bicycle  rider 
who  knew  what  was  practical  in  flying. 

When  the  war  began,  Farman's  homely 
type  of  airplane  ousted  the  complicated 
Breguet  biplanes  and  all  the  mono- 
planes because  of  its  dependability.  It 
was  not  improved  much — simply  given 
stronger,  better  engines,  simpler  control 
surfaces,  some  streamlining  and  an 
enclosed  body  for  the  aviator.  All  this 
was,  of  course,  not  sufficient  to  permit  the 
development  of  modern  speeds. 

From  the  very  beginning  the  French 
also  had  some  Caudrons,  large  biplanes, 
from  which  the  modern  type  of  speed  air- 
planes was  developed.  In  these  machines 
the  body  was  turned  into  a  fuselage  be- 
cause there  were  twin  motors  and  pro- 
pellers out  on  the  planes.    A  central 


fuselage  offered,  therefore,  the  simplest 
mounting  for  rudder,  elevator  and  sta- 
bilizers. This  developed  in  it  the  germ  of  a 
speed  machine.  Thus  it  came  about  that 
the  Caudron  forged  ahead  more  and 
more,  as  the  science  of  aviation  pro- 
gressed and  developed. 

The  accompanying  illustration  shows 
one  of  the  latest  developments  of  this 
type,  a  true,  up-to-date  speed  machine. 
Streamlining  is  proclaimed  paramount  by 
the  form  of  the  engine  housings  which  are 
so  arranged  that  they  permit  the  wind  to 
reach  and  cool  the  machinery.  Other 
obvious  proofs  of  minimum  head  resist- 
ance are  the  characteristic  nose  of  the 
fuselage,  the  remarkably  slender  strut* 
and  staywires  made  vibrationlesa  by 
holding  two  parallel  wires  against  an 
intermediate  piece  of  wood. 


Appropriately  Enough  —  A  Band  of 
Brigands  Were  the  First  '^Chauffeurs" 

HERE  is  a  justification  for  a  bit  of  our 
American  slang.    It  seems  that  the 
word  chauffeur  means  "scorcher." 

Over  a  century  ago,  some  particulariy 
brigandish  brigands  lived  on  the  border- 
land between  France  and  Germany.  To 
force  ransoms  from  their  captives,  these 
desperadoes  grilled  the  soles  of  their 
victims'  feet  before  a  fierce  fire.  So  the 
countryfolk  referred  to  the  band  as 
scorchers  or,  in  French,  chauffeurs. 

Not  so  many  years  back,  when  these 
same  imaginative  French  were  in  need 
of  a  descriptive  name  for  motor-car 
drivers,  they  hit  upon  the  word  chauffeur. 
Just  how  much  "scorching"  of  a  more 
modern  kind  these  up-to-date  brigands  of 
the  road  indulge  in  is  best  ,di\'ulged  by 
police  records  of  fines  for  speeding. 


This  latest  type  airplane,  intended  for  reconnoitering  duty  in  the  Mamc  sector,  is  just 
put  together  by  expert  workmen  back  of  the  French  line*.      It  is  built  for  speed 
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Slip  knot  through  flat  loop  in  wire.  Pass  cord  again  through  loop  and  around  ends.  Bring  it 
around  and  over  other  loop.    Then  the  final  lap  and  you  simply  slip  it  into  the  clip  to  hold  it 


A  Package  Handle  That  Saves 
Your  Time  and  Cord 

A COMBINED  package  carrier  and 
tier  invented  by  Friedrich  O.  Vonto- 
bel,  a  Swiss  resident  of  New  York,  prom- 
ises to  be  of  considerable  interest. 

The  pictures  clearly  illustrate  the  con- 
struction of  the  device  and  its  applica- 
tion. At  one  end  there  is  a  flat  loop  of 
wire  in  the  same  direction  as  the  handle, 
at  the  other  end  a  flat  loop  at  right  angles 
to  the  direction  of  the  handle  with  another 
bend  at  right  angles  to  it  near  the  middle 
of  the  loop. 

This  device  saves  time  and  cord.  Be- 
fore the  tying  is  begun  a  knot  has  to  be 
made  in  the  end  of  the  cord  used  for 
tying.    No  other  knots  are  required. 


When  the  two  are  grasped  and  closed  to- 
gether the  rod  is  pulled  upward,  causing 
the  digger  to  swing  toward  the  scoop  to  en- 
gage the  plant.  It  will  be  observed  that  the 
person  using  this  device  does  not  have  to 
stoop  to  conquer.  Incidentally  it  is  a 
fine  weapon  for  attacking  weeds  on  the 
lawn. 


The  New  Dandelion  Ex- 
tractor. You  Can  Work  It 
Without  Stooping 

ANEW  device  for  pulling 
dandelions  has  been  in- 
vented by  Hans  C.  Johnson,  of 
Fort  Bragg,  California.  It  has 
a  curved  scoop  for  penetrating 
the  earth  adjacent  to  the  plant. 
Pivotally  attached  to  the  shank 
of  the  scoop  and  opposed  to  it  is 
a  small  toothed  digger,  which, 
when  it  is  swung  to  closed 
position,  impales  or  binds  the 
plant  against  the  scoop  so  that 
it  can  be  readily  extracted  from 
the  earth.  This  digger  is  linked 
to  a  slidable  rod  contained  with- 
in the  main  stem  of  the  imple- 
ment. Two  handles  are  pro- 
vided, one  for  the  main  stem 
and  one  for  the  slidable  rod. 


Without  stoop- 
ing, it  is  possible 
to  "spot"  every 
weed  and  up- 
root it  with  this 
new  extractor 


Fasting  Is  Not  What  It's  Cracked 
Up  to  Be,  Experiments  Show 

IT  is  impossible  to  stop  eating  and  not 
feel  the  pangs  of  hunger.  If  you  have 
been  led  to  believe  differently  by  the 
stories  of  men  who  have  undergone  fasting 
tests  listen  to  the  words  of  Professor  Carl- 
son of  the  University  of  Chicago.  He 
found  as  a  result  of  observation  on  man 
during  prolonged  intentional  starvation, 
that  the  view  that  hunger 
mechanism  fails  early  does  not 
hold  as  a  general  rule.  The 
professional  faster,  he  points 
out,  may  ignore  the  pangs  of 
hunger  in  a  spirit  of  bravado. 

Indian  fakirs  who  have  been 
practising  the  trick  of  fasting 
until  the  normal  cravings  of  the 
body  have  submitted  to  will- 
power, are 
said  to  be 
able  to  go 
without  food 
for  incredible 
<3«M*<3 swi'iG  periods  of 
time.  But 
probably 
the  real 
truth  of  the 
matter  is 
known  only, 
to  them. 
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The  fumes  of  the  volatile  liquid  arc  forced  into  the  open- 
ings of  the  tunnels  and  kill  every  ground  squirrel  in  them 


Making  a  Gas  Attack  on  the  Pesky 
Ground  Squirrel 

FULLY  a  score  of  men,  each  carrying  a 
mysterious  long-handled  container 
resembling  a  churn  ^^ith  an  end  of  hose 
attached,  have  reached  the  field.  They 
do  not  march  in  close  formation,  but 
scatter  in  every  direction,  apparently  in 
search  of  something.  First  one  then  an- 
other stops,  puts  down  his  churn,  fumbles 
with  the  hose  and  then  grips  the  handle  of 
his  churn  and  begins  to 
work  it  up  and  down  like 
the  handle  of  a  bicycle 
pump.  What  are  these  men 
doing  and  why  are  they 
doing  it?  Is  this  war? — 
Yes,  it  is  war — not  against 
a  nation,  however,  but 
against  the  ground  squir- 
rel, feared  because  of  its 
destructiveness  and  be- 
cause it  is  known  to  be  a 
carrier  of  the  germs  of  the 
bubonic  plague  and  other 
diseases. 

Under  the  direction  of 
the  United  States  Public 
He-alt h  Ser\ice  these  men 
are  sent  out  to  extermi- 
nate the  ground  squirrels 
by  pumping  the  fumes  of 
bon  disulphide.  a  high- 
latile  and  inflamma- 
-lid.  into  the  tunnels 
the  squirrels. 


Saving  Time  in  Insulat- 
ing Electric  Cables 

EVERY  motion  picture 
studio  uses  hundreds  of 
yards  of  electric  cable.  It  is 
important  that  the  cable 
shall  not  be  damaged  when 
it  is  walked  on  or  when  a 
truck  should  run  over  it. 
Electric  cables  are  therefore 
WTapped  to  protect  them — 
an  expensive  business.  To 
simplify  and  cheapen  the 
process,  William  T.  Keams, 
mechanical  superintendent 
of  the  Balboa  Motion  Pic- 
ture Company,  has  invented 
a  clever  device. 

Kearn's  invention  consists 
of  a  reel  attachment  for  a  serving  marlin. 
A  reel  of  twine  is  held  in  a  metal  frame  and 
the  twine  is  wound  off  the  reel  around  a 
marlin  onto  the  cable.  The  marlin  is 
nothing  more  than  a  wooden  mallet 
grooved  to  fit  against  the  cable,  and  the 
frame  holding  the  spool  of  twine  is  fast- 
ened upon  the  handle  of  this  marlin. 
The  de\nce  makes  it  possible  to  bind  the 
twine  tightly  on  the  cable. 

The  device  saves  labor.  In  the  older  and 
nrwre  tedious  method,  one  man  did  the  wrap- 
ping while  another 
passed  the  twine 
around  the  cable. 
With  this  de\nce  one 
man  does  both. 

This  picture  sbovs 
how  the  new  sarviac 
reel  is  uaed  for  i 
a  cable  by 


The  inventor  shows 
the  old  sc^v^ng  mil- 
let and  his  improved 
substitute  for  same 


w 
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Making  Water  Pump  Itself 


A  novel  water  wheel  obtains  its 
motive  power  from  the  current 


A CURRENT  power  wheel  for  raising 
water  from  running  streams,  which 
is  said  to  be  both  efficient  and 
inexpensive  in  operation,  has  been  in- 
vented by  H.  C.  Berry,  of  Portland,  Ore., 
and  has  been  successfully  tested.  The 
wheel  is  primarily  intended  for  irrigation 
in  the  arid  districts  along  the  swift-flowing 
streams  of  the  West. 

Water  wheels  of  many  different  designs 
have  been  invented 
and  many  of  them 
have  been  tested  by 
the  experts  of  the  De- 
partment of  Agricul- 
ture. Their  high  cost 
or  practical  defects  pre- 
vented their  coming 
into  general  use.  Re- 
alizing that  the  key  to 
the  effectiveness  of  the 
power  plant  is  in  the  wheel  itself  and 
depends  upon  the  size,  form,  arrange- 
ment, number  and  depth  of  the  blades, 
Mr.  Berry  made  a  thorough  study  of 


fOCCt-PUMP 


Power  is  transmitted  from  the  water 
wheel  to  the  pump  by  chain  gearing 


are  shown  in  the  illustration,  are  the  im- 
portant feature  of  the  wheel.  Each  blade 
is  removable  and  independent  of  the 
others,— a  great  advantage  when  repairs 
are  necessary. 

The  shaft  of  the  wheel  revolves  in 
bearings  resting  upon  the  framework  of 
the  pontoon  float,  which  carries,  besides 
the  undershot  wheel,  a  force  pump, 
driven  from  the  water  wheel  by  a  sprocket 

chain  gearing.  With  a 
current  velocity  of  only 
four  miles  an  hour, 
two  six-foot  wheels, 
each  forty-four  inches 
in  diameter,  developed 
two  and  one-half  horse- 
power, enough  to  raise 
two  hundred  gallons  of 
water  a  minute  to  a 
height  of  twenty  feet. 
Successful  tests  have  been  made  in  the 
shallow  Clackamas  River  in  Oregon. 
Tests  on  a  larger  scale  are  soon  to  be 
made.    The  cost  of  a  plant  that  will  de- 


the  subject  and  many  experiments  be-    velop  about  100  to  115  horse-power  in  a 


fore  he  decided  upon  the  particular 
construction  of  the  wheel  he  uses  in 
his  invention.  The 
curved  blades,  which 


ten-mile  current,  is  estimated  at  from 

$2,000  to  $3,000.  The  cost  of  operating 

the  plant  would  be  almost  negligible, 
however. 


A  ciUTcnt  flowing  at  but  four  miles  an  hour  will  raise  200  gallons  of  water  a  minute  to 
heicbt  of  twenty  feet.    Two  and  one-half  horse-power  was  developed  in  a  recent  test 

919 


Digitized  by  Google 


920 


Popular  Science  Monthly 


Which  l8  the  **Dead"  Lamp  on  a 
Series  Circuit?   An  Automatic 
Cut-Out  Tells 


— -Contact 
5         /}  Conrvecting 


Fuse 


Resistance  circvjit 


culties  by  providing  a  de^/ice  which  auto- 
matically cuts  the  filp.Tient  of  a  "dead" 
lamp  out  of  the  circuit  and  places  a  re- 
sistance in  the  circuit  so  as  to  maintain  it 
closed  and  balanced.  Thus  the  remaining 
lamps  in  the  circuit  are  enabled  to  glow  on. 

The  inventor  winds  a  resistance  coil 
around  a  resistance  carrier  >^ithin  the 
lamp  in  such  a  manner  that  the  breaking 
or  burning  out  of  the  filament  will  blow 
out  a  fuse.  The  spring  held  by  the  fuse 
is  released,  thus  introducing  the  resistance 
in  the  circuit  and  bridging  over  the  gap 
caused  by  the  burning  out  of  the  filament. 
The  trouble  and  inconvenience  formerly 
caused  by  the  burning  out  of  a  single 
filament  in  a  circuit  can  thus  be  reduced 
to  a  bagatelle. 


Fuse  Circuit 


Li9htir\g  circxjit 


Figs.  2,  3  and  4  show  the 
three  circuits  embodied  in 
the  lamp  separately  and 
Fig.  1,  below,  a  diagram 
of  the  complete  lamp 


WHEN  an  incandescent  lamp  which 
forms  part  of  a  series  circuit  burns 
out  or  when  its  filament  breaks,  all  other 
lamps  on  that  circuit  are  extinguished. 
The  circuit  must  be  bridged  around  the 
defective  lamp.  As  all  the  lamps  of  the 
circuit  are  extinguish^ 
ed,  it  is  a  tedious  task 
to  find  the  exact  lamp 
which  caused  the 
break.  Each  one  has 
to  be  tested  separate- 
ly until  the  burnt-out 
bulb  has  been  found. 
Not  until  then  can 
the  circuit  be  restored, 
either  by  substituting 
a  good  lamp  for  the 
one  burnt  out  or  by 
bridging  over  the  gap 
in  the  circuit. 

The  incandescent 
lamp  recently  invent-  ^ 
ed  by  F.  Wybaillie,  of 
New  York,  and  shown 
in  the  accompanying 
illustration,  aims  to 
overcome  these  diffi- 


Clad  in  such  armor  our  soldiers  would 
indeed  look  like  Martians  or  super-men 


The  Fifty-Seventh  Variety  of  Armor 
for  the  Modem  Soldier  Appears 

THE  soldiers  of  old  went 
forth  to  fight  clad  in 
cumbersome  and  expensive 
armor,  which,  while  serving 
as  a  protection,  nevertheless 
hindered  them  from  putting  forth  their 
best  fighting  strength.  To-day,  Martin 
Jelalian,  an  inventor  of  Rhode  Island,  has 
made  it  possible  for  a  soldier  to  be  pro- 
tected by  armor.  He  is  one  of  several 
dozen  inventors  who  have  reinvented  the 
coat  of  mail. 

The  device  is  a  bullet-proof  metallic 
structure  which  sur- 
rounds the  body  and 
extends  from  the  top 
of  the  shoulders  to 
below  the  thighs.  This 
steel  coat  consists  of 
two  like  parts  held 
together  across  tb* 
chest  by  means  of 
straps.  Hooka  at- 
tach the  coat  to 
se  m  i-c  y  1  i  n  drictl 
pieces  of  metal  which 
fit  closely  about  the 
upper  part  of  the  leg. 
and  are  fastened  be- 
hind by  straps.  The 
inner  surface  of  the 
armor  is  padded.  The 
head  is  protected  by  a 
lined  mask  composed 
of  the  same  metal 


FOR  PRACTICAL 
WORKERS 


How  to  Make  an  Air  Operated  Metal 
Punch  for  the  Shop 

THE  junk  pile  around  a  shop  usually 
affords  parts  that  may  be  of  use 
from  time  to  time.  The 
punch  here  illustrated  was 
made  from  such  material. 
As  it  was  necessary  to  punch 
a  great  many  holes  in  some 
braces  used  in  cars  at  a  rail- 
road shop,  the  master  me- 
chanic made  up  plans  for 
using  an  old  8-in. 
brake  cylinder  for 
the  power  which 
was  taken  from  a 
wrecked  freight 
car.  This  cylinder 
was  operated  on 
about  100  lb.  press- 
ure, and  its  power, 
applied  through 
levers,  punched 
holes  9/16  in.  in 
diameter  in  rough 
stock  y2  in-  thick. 
The  controlling 
mechanism  was 
made  from  a  globe 
valve,  changed  to 
act  like  a  whistle 
valve,  the  connec- 
tions being  made 

to  a  pedal.  Metal  punch  operated  by 
  an    air    brake  cylinder 


Keeping  Foods  and  Eggs  Fresh  on 
Camping  Trips 

HAVING  a  touring  car  rigged  out  for 
camping,  it  became  a  problem  how 
to  keep  butter  and  meat  fresh.  This 
problem  was  very  satisfactorily  solved  by 
taking  a  single  fireless  cooker  and  clamp- 
ing it  to  the  running  board  of  the  car.  A 


hole  was  bored  in  the  bottom  through 
to  the  inside  and  a  brass  tube  placed 
in  it,  care  being  taken  to  solder  the 
tube  to  the  zinc  lining  M  the  fireless 
cooker.    Then  a  hole  was  bored  in  the 

running  board  of 
the  car  to  run  the 
tube  through.  A 
wire  rack  was  then 
made  which  came 
half  way  up  the 
fireless  cooker.  Ice 
was  put  in  at  the 
bottom,  then  the 
rack  and  then  on 
top  of  that  the 
stuff  to  keep. 

In  one  trip  this 
improvised  refrig- 
erator was  so  effi- 
cient that  it  kept 
the  ice  for  three  whole  days  and 
three   whole    nights  with  the 
weather  pretty  warm.    This  was 
because   the   fireless  cooker  is 
pretty  well  insulated. 

Another  little  trick  is  to  keep 
eggs  whilp  camping.  These  were 
kept  in  mighty  good  condition 
by  placing  them  in  a  friction  top 
tin  which  can  be  obtained  at  all 
camping  supply  .stores.  This  tin 
is  on  the  .same  principle  as  the 
little  tins  in  which  you  find  spices 
and  other  commodities.  First 
the  tin  was  partly  filled  with 
ground  cork.  The  cork,  the  kind  in  which 
grapes  are  packed,  can  be  procured  at 
fruit  stores.  Each  egg  is  put  in  sepa- 
rately so  that  one  will  not  touch  another 
and  surrounded  by  cork.  Each  tin  will 
hold  14  eggs.  These  tins  can  be  fMicked 
closely  in  a  box  and  there  need  be  no 
fear  of  breakage  as  the  cork  v^ill  absorb 
all  blows  and  shocks. 
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Automobile  Bearings  and  How  to 


Care  for  Them  Properly 

THE  bearings  of  the  automobile  are, 
to  many  motorists,  as  a  closed  book, 
into  which  th^  have  never  ventured 
to  peep — they  have  been  content  to 


The  usual  type  of  ball  race  with  the  ball 
ring  and  iteel  balls  in 


let  the  j?arage  man  "turn  the  trick."  In  a 
way  this  may  be  a  wise  course,  but,  after 
all,  it  is  more  Batisfactory  for  the  motorist 
to  learn  and  know  his  own  ear  than  to 
motor  in  a  depend-on-someone-else  man- 
ner. The  bearings  constitute  one  of  the 
most  important  features  of  the  motor  car 
and  for  this  reason,  if  he  is  thoroughly  to 
know  his  machine,  the  motorist  must  give 
some  attention  to  the  bearings. 

The  bearings  with  which  the  modem 
automobile  is  equipped  may  be  divided 
into  three  different  classes — plain,  roller 
and  ball,  the  names  themselves  describing 
the  types  with  considerable  accuracy. 

.Plain  bearings— The  plain  bearing  con- 
sists of  a  cylinder  which  is  open  at  both 
ends  and  split  down  the  sides.  Generally 
it  is  made  of  bronze  and  has  a  babbitt,  a 
soft  metal  lining,  this  being  situated  im- 
mediately against  the  rotating  shaft. 
The  babbitt  and  its  supporting  metal  are 
securely  locked  together,  and  as  a  rule 
there  are  grooves,  running  crosBwise  of 
the  bearing  or  at  an  angle,  cut  in  the 
babbitt  to  permit  of  even  distribution  of 
oil.  These  bearings  are  used  as  supports 
for  the  crankshaft  of  the  engine  and  also 
for  the  lower  ends  of  the  connecting  rods 
— where  they  connect  with  the  crank- 
shaft. 

There  is  slao  another  type  of  plain 

bearing,  consisting  of  a  bronze  cylinder, 
V  irnout,^  babbitt  lining,  these  usually 
ut^aa^"^      Vonze  bushings.    These  are 


found  at  the  top  of  the  connecting  rods, 
in  the  clutch,  on  the  brake  pedals,  etc.,  or 
any  other  place  where  there  is  little  dsn- 
ger  of  excessive  heat  being  generated. 

When  the  babbitted  plain  beannj^  be- 
comes worn,  the  result  is  generaiiy  a 
knock  within  the  motor.  When  tlife  oc- 
curs it  may  be  remedied  by  removing  s 
shim,  a  very  thin  piece  of  metal  located 
between  the  two  halves  of  the  bearing,  or 
filing  away  part  of  the  metal  where  the 
two  halves  touch.  A  laminated  shim  is 
made  consisting  of  many  thin  steel  layers 
and  by  removing  one  or  more  of  these 
the  offending  looseness  or  play  may  be 
taken  up.  This  babbitt-lined  bearing 
requires  perfect  lubrication,  for  if  the 
bearing'  is  f)ermitted  to  run  dry  excessive 
heat  is  generated  through  friction  and  the 
soft  metal  is  quickly  melted,  or  burned  out, 
this  being  denoted  by  a  pounding  in  the 
motor.  The  burnt-out  or  worn  bearing 
should  be  replaced  or  repaired  at  the 
earliest  poarible  moment,  otherwise  a 
ruined  engine  may  result. 

Roller  bearings — These  are  cylindrical 
in  form  and  vary  in  length.  Each  con- 
sists of  a  series  of  sted  rc^los  wluch  form 
this  cylinder,  and  is  divided  into  two  main 
divisions — straight  roller  and  tapered 
roller.  There  are  radial  roller  bearings 
and  thrust  roller  bearings  and  combina- 
tions of  the  two.   These  are  generally 


A  roller  bearing  and  its  ileeve  which  is 
uied  OQ  laiier  and  loader  ahafk  «uriiacei 

used  in  the  rear  axle  and  rear  wheels  of 
the  automobile.  If  one  roller  should  be- 
come worn  an  entirely  new  bearing  should 
be  installed,  for  if  all  the  rollers  are  not 
the  same  size  the  accuracy  of  the  complete 
part  cannot  be  maintai»ed. 

Ball  bearing — This  consists  of  steel 
balls  which  revolve  between  two  holders 
or  races.  This  is  the  most  flexible  bearing 
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known,  and  it  consumes  very  little  of  the 
power  passing  through  it.  The  ball  bear- 
ing is  divided  into  several  classes.  There 
is  the  annular  ball  bearing,  which  has 
races  in  the  form  of  rings,  and  there  is  oXso 
the  bearing  which  has  a  holder  or  race 
"L"  shape,  with  curved  sides  facing  the 
balls.   This  is  known  as  the  cup  and  cone 


Connecting  rod  end  with  a  split  babbitted 
bearing   that  can   be   readily  replaced 

bearing,  and  these  are  adjustable,  while 
the  annular  bearings  are  not.  This  type 
of  bearing  is  also  classified  according  to 
the  way  in  which  it  carries  its  load,  as 
thrust  or  radial.  Ball  bearings  are  built 
which  withstand  both  radial  and  thrust 
load.  Then  again,  bearings  of  this  char- 
acter are  built  which  have  two  rows  of 
balls.  To  work  properly  these  balls 
must  not  vary  in  size  more  than  one  ten- 
thousandth  of  an  inch.  If  one  ball  is 
worn  through  under-lubrication  all  of  the 
balls  of  the  set  should  be  replaced  with 
new  ones.  While  oil  is  used  to  lubricate 
the  plain  bearing,  medium  weight  cup 
grease  should  be  used  for  the  ball  and 
roller  bearings,  and  the  best  grade  of 
grease  is  none  too  good. 

Every  time  the  bearing  is  removed  from 
the  car  it  should  be  washed  thoroughly  in 
kerosene  and  dried  on  a  clean,  dry  rag. 
The  bearing  should  be  kept  free  from 
water,  dirt,  grit,  or  other  foreign  sub- 
stance, any  of  which  might  be  sufficient 
to  ruin  the  entire  bearing  assembly.  Be- 
fore replacing  the  bearing,  after  it  is 
washed,  fill  it  with  new,  clean  grease. 
Caution  should  be  exercised  in  tightening 
the  bearing  in  its  housing.  See  that  the 
nuts  are  turned  down  evenly  so  as  not  to 
cramp  the  bearing  in  any  way.  The 
operator  should  never  hurry  in  replacing 
the  bearing.  He  should  see  that  every 
step  in  the  work  is  done  right  before 
proceeding. 


Strengthening  Hammer  Handles 
with  Steel  Strips 

A CLAW  hammer  of  the  usual  kind 
with  a  wood  handle  may  be  made 
very  strong  for  heavy  work,  such  as 
pulling  very  large  nails.  This  can  be  done 
by  sa\\ing  out  an  opening  in  the  handle 
from  the  hammer  head  back  past  the 
center  of  the  handle  an  inch  or  two  and 
inserting  a  strip  of  very  narrow  old  steel 
buggy  tire  and  securing  in  place  by  drill- 
ing small  holes  through  both  handle  and 
huggy  tire  strip.  The  proper  place  for 
the  holes  is  just  back  of  the  hammer  head, 
one  in  the  center,  and  one  just  back  of  the 
center  an  inch  or  two  from  the  end  of  the 
buggy  tire  strip.  Sometimes  the  drilling 
may  be  dispensed  with  by  selecting  a  strip 
of  buggy  tire  with  bolt  holes  in  the  proper 
places. 


A  Wall  Hanger  for  the  Ordinary 
Electric  Lamp  Stand 

THE  illustration  shows  a  simple  de- 
vice for  using  an  adjustable  elec- 
tric stand  lamp  as 
a  wall  lamp  at  the 
head  of  bed  or 
couch.  The  de- 
vice consists  of 
three  strips  of 
wood  screwed  to 
the  wall  in  the 
shape  of  a  half 
hexagon  and  three 
narrower  strips 
nailed  on  to  them 
so  as  to  extend 
over  the  inner  edge, 
forming  a  groove 


The  desk  lamp  as 
it  hangs  on  the  wall 


into  which  the  base  of  the  lamp  can  be 
inserted  and  held  firmly.  Being  ad- 
justable, the  lamp  affords  a  reading  light 
at  whatever  angle  the  person  reclining 
on  the  couch  desires. — F.  L.  Clark. 


An  Inexpensive  and  Effective 
Aluminum  Polish 

THE  following  is  a  fine  polish  for 
aluminum  ware.  It  is  made  by 
mixing  ammonia  and  water  in  equal 
quantities,  and  then  adding  the  mixture 
to  sufficient  borax  to  make  a  paste  about 
as  thick  as  paint.  Apply  with  a  thick 
soft  cloth  and  polish  with  canton  flannel. 
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Ck)n8tructing  a  Convenient  Table 
for  the  Porch 


P 


ORCH  furniture  to  be  worthy  of  a 
place  on  the  bungalow  porch  should 


Hi 


Pleasing  design  of  a  porch 
table  that  can  be  made  of 
any  sound  wood  and  coat- 
ed   with    white  enamel 

possess  individuality 
of  type.  The  table  de- 
scribed here  is  different 
from  the  conventional 
porch  table  and  has  a 
distinction  of  its  own. 
The  following  bill  of 
material  gives  the  re- 
quired pieces  in  lengths 
to  make  a  cutting  fit. 


Details  of  the  parts  for 
making  the  porch  table 
in   a  convenient  size 


4  legs  27  in.  \onti  by  4  in.  square. 

1  lower  pieces  io  in.  long,  "i^^  in.  wide  and  2  in. 

thick. 

2  cross-pieces  ii^  2  >n-  long  by  i}4  in.  wide  and 

1^4  in.  thi»  k. 
4  top  pieces  25  in.  long  by        in-  1?8 

in.  thick. 
14  J^-in  dowels  3  in  long. 
4  No.  8  flat  head  screws  1  in.  long. 
8  No.  14  flat  head  screws  il'j  in  Umfi. 
4  No.  12  flat  head  screws  2  ii..  \>      uilh  w;i.slieps, 
4  casters. 

Small  quantity  of  2'  2      fiii>Iiii»M  iiiiiK. 

Saw  out  the  two  lower  cros.s-pieces  first 
and  fit  them  together  in  the  center  with  a 
cross  lap  joint,  fastening  them  with  two 
No.  10  screws.  Next  proceed  to  cut  out 
the  legs  by  squaring  them  up  to  size  and 
cutting  the  ends  to  the  correct  angle. 
This  can  be  found  by  drawing  the  table 
full  size  on  a  piece  of  wrapping  paper  and 


then  obtaining  the  angle  with  a  bevel. 

The  top  pieces  should  also  be  cut  and 
fitted  together  with  a  cross  lap  joint. 
Fasten  these  together  with  the  two  No.  8 
flat  head  screws.  It  is  best  to  glue  the  top 
up,  using  about  four  pieces  to 
overcome  any  tendency  to  warp- 
ing. Join  the  edges  v,iih  glue 
and  dowels,  using  about  four 
dowels  to  each  joint.  While 
the  glue  in  the  top  is  drj-ing, 
assemble  the  supporting  part. 
Bore  ?4-in.  holes  in  the  top  and 
bottom  cross-pieces  where  the 
legs  are  to  be  fastened,  and 
countersink  the  holes.  Before 
fastening  the  legs  with  screws 
nail  them  in  place  \^ith  the 
finishing  nails  and  then  insert 
the  screws.  Draw  the  screws 
up  as  tight  as  possible,  and  the 
table  parts  will  be  held  together 
solidly. 

The  top  should  be  planed  and 
then  scraped  and  cut  out  to 
size  on  a  band-saw.  Smooth 
up  the  edges  and  surfaces  care- 
fully with  sandpaper.  The  top 
is  then  fastened  to  the  table 
with  screws  run  up  through  the 
cross-pieces.  The  holes  for  the 
screws  had  better  be  slotted  and 
a  washer  put  under  the  screw 
heads  so  that  the  top  can  shrink 
and  expand  readily.  After  the 
entire  surfaces  of  all  parts  have 
been  well  smoothed  with  sandpaper  it  is 
ready  for  finishing.  White  enamel  makes 
a  very  fine  finish  for  porch  furniture.  It 
is  applied  as  follows:  First  put  on  two 
coats  as  a  base,  allowing  time  for  dr>'ing 
thoroughly  between  coats;  then  apply  the 
finishing  coat.  Allow  three  days  for  the 
last  coat  to  dry.  Then  the  table  is  ready 
for  use  on  the  porch.  As  the  wood  used 
in  its  construction  may  be  of  any  soft 
variety  it  is  not  difficult  to  make  and  join 
the  parts  snugly  together  so  that  there 
will  be  no  seam  to  show  after  the  surface 
is  coated  with  the  enamel.  The  same 
table  can  be  made  in  quartered  oak  and 
stained  to  match  furniture  for  a  room, 
or  constructed  of  mahogany  or  birch 
stained  mahogany  and  used  with  other 
furniture  to  match  for  the  home.  The 
design  is  such  that  it  will  adapt  itself  for 
use  in  either  case.—  Harry  W.  Anderson. 


A  Garden  Barbecue 

An  outside  fireplace  with  the  added 
feature  of  grids  for  grilling  fresh  meat 

By  Huntington  Baker 


THE  out-of-door  fireplace  has  become 
a  popular  feature  with  many  of  the 
more  luxurious  dwellings  of  the 
West.    This  is  usually  designed  to  form 
a  part  of  the  terrace  or  veranda  of  the 
house,  and  its  purpose  is  manifestly  to 
combine  the 
cheer  and  com- 
fort of  the  open 
fire  with  the 
fresh,  free  air 
of    the  out- 
side. Where 
the  grounds  are 
extensive  or  se- 
cluded enough 
to  permit  it,  a 
somewhat  dif- 
ferent style  of 
open-air  fire- 
place has  been 
designed,  to  be 
built  generally 
in   a  clearing, 
apart  from  any  building.    The  charm  of 
this  feature  lies  not  only  in  the  comfort 
accorded  those 
who  gather 
round,   but  in 
the  fact  of  its 
being  so  con- 
structed as  to 
provide  also, 
every  detail 
necessary  for 
the  preparation 
of  a  steaming- 
h  o  t  meal. 
The  garden 
barbecue  may 
be  built  of 
stone,  brick  or 
concrete,  and 
is  adaptable 
to  slightly 


The  open-air  fireplace  on  the  grounds  of  an  estate 
where  barbecues  may  be  held  and  refreshments  served 


Frorst      i.,  .1  Side 

Plans  of  the  fireplace  giving  dimensions  of  a  good 
size  to  cook  food  sufficient  for  any  entertainment 


western  country  estate.  This  model  is  a 
practical  one,  not  too  expensive,  and  com- 
paratively simple  in  construction.  It 
requires  about  1,700  bricks,  with  3  bu. 
hydrated  lime  and  1  cu.  yd.  of  sand  for  the 
mortar.    The  fittings  may  be  secured 

from  a  black- 
smith. At  A 
is  a  wrought 
iron  collar- 
strap  3/16  in. 
by  K  in.  made 
to  fit  around 
the  keystone 
which  projects 
to  receive  it. 
At  B  are  two 
J4-in.  eye-bars 
anchored  to  the 
soffit  of  the 
arch,  which 
form,  with  the 
collar-strap, 
loops  from 
which  may  be  suspended  wires  or  chains 
to  hold  a  kettle  or  cauldron.  At  C  are  two 

iron  hooks 
built  into  the 
joints  of  the 
brickwork  for 
supporting  the 
ends  of  an  iron 
rod  placed 
across  the 
opening  to 
serve  as  a 
spit  or  as  rests 
for  the  ends  of 
long  forks  or 
prongs  thrust 
into  the  fire. 
At  D  are  shown 
two  shelves  or 
grids  made 
from  cor- 


different  forms  of  ornamentation. 

The  accompanying  measured  drawings 
have  been  made  from  a  typical  brick 
example  now  standing  in  the  grounds  of  a 


rugated  wire  mesh  set  into  a  frame  which 
fits  snugly  into  the  grate  on  angle- 
brackets.  These  grids  are  removable 
and  serve  also  for  use  in  the  smoking  and 
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grilling  of  fresh  meats.  Attached  to  the 
main  body  of  the  barbecue  is  a  shelter 
for  fuel.  At  E,  sheet-iron  strips  are  used 
to  support  the  bricks  of  the  roof. 

To  one  who  has  a  general  knowledge  of 


frorvt  5ectior\ 

Skeleton  framework  for  building  the  bricks 
over  in  making  the  barbecue  fireplace 

brick-laying,  the  making  of  such  a  barbe- 
cue is  no  great  task.  Special  care  should 
be  taken  with  the  semicircular  arch  which 
is  turned  on  a  wooden  templet  or  center- 
ing, shown  in  the  diagram.  The  faces 
of  the  centering  are  composed  of  two 
pieces  of  l  V4-in.  planking,  sawed  to  the 
proper  arcs  as  at  F  and  braced  at  the 
Isottom  with  ties,  G,  and  at  the  top  with 
fish-plates,  H.  Across  the  face  pieces  are 
nailed  lagging-strips  1  '4  in.  thick 
by  2  in.  wide  and  2  ft.  n  in.  lon^. 
The  face  pieces  rest  on  caps  /, 
under  which  the  supports,  K,  are 
placed.  The  centering  must  be 
made  shorter  than  the  actual 
height  of  the  opening  to  allow 
its  base  to  rest  on  two  slip 
wedges,  L,  which  are  loosened 
after  the  masonry  has  set,  thus 
allowing  the  arch  to  settle  down 
gradually  to  its  own  bearing. 
The  wedges  when  withdrawn 
also  allow  for  removal  of  the 
centering  without  injury  to 
the  bricks.   The  braces.  A/,  are 


the  flue  to  start  at  a  lower  level,  thus 
making  the  draft  more  efficient.  Of 
course  the  height  of  the  chimney  is  vari- 
able, according  to  conditions,  but  9  ft.  is 
a  good  height  for  ordinarj'  circumstances- 
A  brick  hearth  in  front  of  the  fireplace  is 
an  added  convenience. 

Such  a  fireplace  can  be  built  in  a  wall 
on  the  back  yard  of  a  lot  or  where  the 
grounds  are  small  and  form  a  part  of  a 
garden  bric-a-brac.  In  this  instance  the 
dimensions  can  be  changed  to  suit  condi« 
tions. 


Cow  Horns  Effectively  Used  in 
Library  Table  and  Chair 

A NOVEL  use  for  cow  horns  has  been 
.  discovered  by  an  ingenious  crafts- 
man. He  has  found  a  means  to  use  them 
for  making  furniture. 

The  illustration  shows  that  the  result 
is  not  only  practical,  but  presents  a  unique 
and  decidedly  ornamental  library  table 
and  chair.  The  horns  proved  adaptable 
as  well  aS"  very  substantial.  They  are 
tastefully  mounted  with  copper,  and  in 
the  table  form  the  entire  upright  con- 
struction, the  quartersawed  oak  boards 
having  no  other  support.  In  the  chair 
the  same  general  plan  is  followed,  the 
horns  being  used  as  the  support,  and 
riveted  together  at  the  top  to  form  a 
comfortable  and  well  shaped  back.  The 
lines  of  both  table  and  chair  very  closely 
resemble  the  design  followed  in  Oriental 
furniture.  Both  pieces  are  rigid,  and  have 


A  very  effective  use  of  cows'  horns  in  the  con- 
struction of  a  library  rocking  chair  and  table 


inserted  between  the  cleats,  O,  to  hold  the  been  tested  to  stand  a  heavy  .strain, 

supports  in  a  vertical  position  against  the  They  form  a  pleasing  addition  to  any 

jambs  of  the  opening.    The  chimney  is  library  or  den,  their  novelty  attracting 

corbelled  out  in  the  rear  so  as  to  allow  attention. — L.  N.  Johnson. 


open  Canoe  Cruising 

III. — The  construction  of  the  lee  boards,  their  location  for  handling  the  canoe 
under  sail.    Stowing  outfit,  making  a  landing  and  the  canoe  as  a  fishing  craft 

By  E.  T.  Keyser 


IN  order  to  sail  to  windward,  lee  boards 
will  be  needed.  Square  up  two  pieces 
of  ?4-in.  mahogany,  oak  or  cherry, 
each  30  in.  long  by  12  in.  wide.  On  the 
lower  left  edge,  make  a  mark  1  '2  'n. 
from  the  lower  left  corner.  Lay  a  line 
from  this  point  to  the  lower  right  corner 
and  saw  along  thb  line.  With  a  marking 
gage,  run  a  line  3^4  in.  distant  from  the 
right  edge  at  the  top.    On  the  right  edge. 


The  lee  boards  as  they  are  fitted  to  the 
canoe  gunwales  for  sailing  to  the  windward 

mark  a  point  10}  2  in.  from  lower  right 
corner  and,  with  this  point  as  a  center, 
describe  an  arc  with  a  12-in.  radius  from 
the  bottom  of  board  to  the  line  which 
runs  parallel  with  right  edge.  Cut  out 
this  arc  with  a  compass  saw  and  rip  along 
the  parallel  line  from  the  top  of  the  board 
to  the  arc. 

From  the  waste,  cut  out  two  pieces 
each  3-^4  in.  square  and  screw  them  to 
the  head  of  the  lee  boards  as  indicated 
in  the  cross  section  \new.  Through 
center  of  this  square,  bore  a  hole  1'^ 
in.  diameter  through  both  lee  board  and 
reinforcement  and  round  off  the  tops  of 
lee  boards  as  shown  in  Fig.  15.  Work 
down  the  front  edge  of  the  lee  board  as 
shown  in  the  cross  section;  apply  a  couple 
of  coats  of  linseed  oil  with  a  soft  cloth, 
allowing  the  oil  to  soak  well  into  wood 
between  coats,  and  finish  with  three 
coats  of  varnish  well  rubbed  down  be- 
tween each  coat.  The  lee  boards  are 
fastened,  one  to  each  end  of  a  1 '  Win. 
&xle,  by  means  of  sash  pins  for  which 


holes  are  bored  through  both  tops  of 
lee  boards  and  axle  and  are  held  to  the 
canoe  by  two  straps  passing  around  the 
ends  of  the  axle  and  thwart,  as  shown  in 
illustration.  A  brass  tube  long  enough 
to  reach  from  gunwale  to  gunwale  and 
encasing  the  axle  would  allow  the  lee 
boards  to  lower  and  rise  more  freely, 
with  tighter  buckling  of  the  straps. 

A  halliard,  leading  from  one  of  the  sash 
pins  to  a  small  cleat  fastened  to  the  in- 
wale,  on  being  pulled  in  will  lower  the 
boards  for  going  to  the  windward  while 
their  buoyancy  will  cause  them  to  rise 
when  the  halliard  is  cast  off  from  the 
cleat.  Pulling  out  the  sash  pins  allows 
the  removal  of  boards  from  the  axle  and 
the  whole  outfit  stows  compactly  when 
the  canoe  is  under  paddle. 

The  proper  location  of  the  lee  boards, 
the  position  in 
which  they  al- 
low  the  canoe 
to  do  the  best 
windward 
work,  is  best 
found  by  ex- 
p  e  r  i  m  e  n  t . 
Should  the 
best  location 
lie  between 
the  thwarts,  a 
pair  of  large 
brass  screw- 
eyea  may  be 
set  into  inwale 
to  take  the 
holding  straps. 

The  princi- 
ples of  sailing 
a  double  rig 
canoe  may  be  easily  understood  by 
studying  Fig.  16.  In  A  is  shown  the 
tendency  of  the  wind  pressure  on  the 
mainsail  to  make  the  canoe  pivot 
on  her  stern  and  throw  her  bow  away 
from  the  wind,  increasing  the  tendency 
to  capsize.  In  B  is  shown  how  the  pres- 
sure of  the  wind  on  the  dandy  tends  to 
cause  the  canoe  to  pivot  on  her  bow  and 


J.     Tk}  \b 

Details  of  a  lee  board 
for  use  in  canoe  cruising 
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face  the  wind,  reducing  the  wind  pressure. 
The  mainsail  may  be  regarded  as  the 
driving  sail  and  the  dandy  as  the  means 
by  which  one  may  round  up  into  the  wind 
and  spill  the  pressure  which  may  threaten 
to  overturn  the  canoe.  This  is  accom- 
plished by  letting  out  on  the  main  sheet 
and  letting  the  dandy  act  as  the  after 


Bow 


Wind  on  rrvainsAil 


Stern 


Bow 


WmO  on  dandy 
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The  principles  of  sailing,  showing  the 
tendency  of  the  wind  on  the  mainsail 

portion  of  a  weather  vane,  whenever  the 
wind  becomes  too  strong.  A  canoe 
rigged  as  in  the  previous  article  will 
always  tend  to  point  up  into  the  wind 
and  spill  the  pressure,  and  can  only  be 
kept  from  luffing  by  means  of  the  steering 
paddle  which  is  carried  over  the  same 
side  of  the  canoe  as  that  over  which  the 
main  boom  is  swung  at  the  time. 

To  hoist  sail,  trim  in  dandy  sheet  so 
that  the  boom  is  amidship,  push,  away 
from  the  beach  or  float.  Hoist  the  dandy 
and  when  the  canoe  has  swung  around 
with  its  head  to  the  wind — and  not  be- 
fore this — hoist  the  mainsail,  letting  the 
main  sheet  be  free.  Then  let  out  the 
dandy  sheet,  pull  in  the  main  sheet  until 
the  canoe  has  headway  and,  when  you 
have  gathered  steerage  way,  enough  speed 
to  allow  of  steering,  point  the  canoe  on 
your  course.  Never  lower  the  dandy  first. 
Always  head  up  into  the  wind,  lower  the 
mainsail  and  then  the  dandy. 

When  going  about,  coming  back  over 
the  same  course  that  you  have  sailed, 


turn  the  bow  of  the  canoe  against  and 
not  with  the  ^^^nd.  The  correct  method 
of  doing  this  is  shown  in  Fig.  17.  The 
arrow  shows  the  direction  of  the  wind. 
The  canoe  with  a  beam  wind,  is  shown 
at  A  and  when  the  canoe  is  headed  into 
wind,  as  at  B,  the  wind  is  spilled  from  sails 
and  booms  amidship,  and  C  shows  the 
canoe  with  the  booms  on  the  opposite 
side  and  retracing  her  course.  Note 
that  at  any  time  between  positions  B 
and  C  the  canoe  may  be  luffed  up  into 
the  wind  and  the  pressure  spilled. 

The  improper  method  is  shown  at 
D  and  E.  At  D  the  sails  must  catch  the 
full  force  of  the  wind  and  the  location 
between  D  and  E;  the  booms  must  go 
across  the  canoe  with  a  "flop"  w  hich  may 
capsize  her.  "Gybing"  it  is  called. 
Furthermore,  at  no  point  between  A  and 
B  can  one  ease  up  by  luffing  and  one 
must  take  the  full  force  of  the  wind 
without  ability  to  spill  any  of  the  pressure. 
A  long  narrow  and  light  boat,  like  an 
open  canoe,  has  very  little  momentum 
when  rounding  up  and  some  help  from 
the  paddle  may  often  be  necessary  be- 
tween positions  B  and  C,  but  do  not  be 
tempted  to  adopt  the  other  method. 

To  go  about,  slacking  i/p  on  the  main 
sheet  and  easing  up  on  steering  paddle  are 
all  that  are  necessar>'.  When  sailing 
with  a  beam  or  a  stern  breeze  allow  the 
lee  boards  to  rise.  When  tacking,  lower 
them  by  the  halliard.  Always  have  them 
raised  when  paddling  as  they  cause  con- 
siderable drag. 

Sailing  dead  ahead  of  the  w  ind  is  the 
most  ticklish  part  of  canoe  navigation. 
The  area  of  the  sail  that  a  canoe  can 
carry  ahead  of  the  wind  is  what  governs 
her  maximum  spread,  as  the  canoeist's 
weight  in  this  case  cannot  be  opposed 
to  the  wind  pressure.  Also,  there  is  the 
tendency  of  the  sails  to  gybe  at  the 
slightest  shift  wind  or  variation  of  the 
canoe's  course.  This  tendency  may  be 
recognized  from  a  desire  of  the  main 
boom  to  raise  or  "hike"  and  should  be 
promptly  counteracted  by  steering  a 
bit  away  from  the  side  over  which  the 
boom  is  laying.  With  the  wind  directly 
astern  and  both  booms  on  one  side,  the 
dandy  will  blanket  the  mainsail  to  a 
certain  extent  and  there  will  be  more  of 
a  tendency  of  the  canoe  to  round  up. 
This  necessitates  carrying  more  pressure 
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on  the  steering  paddle  which  diminishes 
the  headway.  It  is  therefore  good  sea- 
manship to  carry  the  sails  "wing  and 
wiBf"  or  with  tho  mmn  boom  ovor  one 
side  and  the  dandy  boom  over  the  other. 
This  allows  both  sails  to  draw  to  their 
full  capacity  and  also  reduces  the  drag 
from  the  steering  paddle.  In  event  of  a 
tendency  to  gybe,  keep  the  matnwiil 
full  and  let  the  dandy  do  the  gybing  aa 
its  area  is  so  small  that  it  will  not  cause 


two  pwties  could 


Bow 


any  damage. 

Often  it  wffl  be 
possible  to  tack 

against  or  take  as  a 
beam  wind  one  that 
it  too  heavy  to  run 
before  with  the  full 
rig.  When  it  be- 
comes necessary  to 
run  before  it,  round 
up,  lower  the  mahi- 
sail  and  then  scud  _  . 
before  it  under  the  STiJ*. 
dandy  alone. 

In  voy  heavy  weather,  the  canoe  may 
be  tamed  stem  first,  the  dandy  sheet 
unrove  from  the  deck  ring  and  held  in 
one's  hand  and  the  canoe  sailed  stern 
foveward  under  the  dandy  only.  It  is 
weQ  to  experiment  with  the  canoe  rigged 
thus,  80  that  you  may  know  just  where 
to  place  the  lee  boards  so  that  they  will 
be  correctly  located  for  the  dandy  in  this 
poeition. 

When  sailing  with  a  passenger,  both 
of  the  crew  should  face  forward  and  the 
passenger  given  the  management  of  the 
toe  boarda.  •  It  is  better  that  the  steers- 
man  handle  the  main  sheet  as  he  can 
co-Ofdinate  his  actions  with  paddle  and 


.sheet  better  than 
possibly  hope  to  do. 

With  an  outfit  aboard,  it  is  beet  to 
have  considerable  weight  up  forward,  if 
much  tacking  is  to  be  done,  as  a  canoe 
somewhat  down  by  the  head  will  make 
better  windward  work.  The  reverse  will 
hold  for  a  long  run  ahead  of  the  wind  in 
which  case  it  is  best  to  have  more  weight 
aft.  A  pa.ssenger,  serving  as  live  ballaat, 
can  prove  quite  useful  in  this  respect. 

In  making  a  landing  at  a  float  or  dock, 
always  come  up  to  the  landing  against 
the  wind  or  tide,  whichever  may  be  the 
stronger,  and  when  leaving  the  canoe 
temporarily  tied  to  a  landing,  tie  her  on 
the  ride  away  from  which  the  wind  is 
blowing  so  that  she  may  ride  clear  with- 
out bumping  or  scraping.  Often,  when  a 
light  breeze  is  blowing,  the  hoisted  dandy 
with  boom  trimmed  amidships  wiU 
keep  the  canoe  well  oflf  the  landing 
against  a  tide  which  would  tend  to 
run  her  against  the  doat  or  dock. 

When  landing  on  a  beach,  except 
on  a  falling  tide,  always  pull  the 
canoe  well  above  high  water  mark, 
as  you  may  be  away  from  it 
longer  than  you  had  figured  upon 
and  a  rising  or  shifting  wind  might 
pound  her  on  the  sand. 
When  landing  on  a  rocky  shore,  un- 
less you  can  be  sure  of  enough  sandy 
bottom  to  accommodate  the  canoe^  step 
overboard  and  wade  ashore  before  the 
canoe  touches  bottom,  dragging  the 
canoe  until  she  grounds.  Unload  her 
before  dragging  her  up  on  the  beach  and 
load  her  with  only  the  bow  grounded  when 
you  embark.  Drajjging  a  heavily  loaded 
canoe  ashore  or  down  a  beach  will  do  her 
more  injury  than  five  seasons'  legitimate 
usage. 

One  of  the  chief  beauties  of  a  canoe  is 
her  adaptability  as  a  fi.shing  craft.  With 
her  one  may  hoist  sail,  run  out  to  the 
fishing  ground  and  return  under  canvas 
while  the  other  anglers  are  raising  blisters 
on  their  hands. 

For  fishing,  it  is  best  to  have  the  canoe 
anchwed  by  the  stem,  as  then  the  fisher^ 
man  will  face  the  direction  in  which  his 
line  is  pulled  by  the  tide  or  his  float  is 
blown  by  the  wind.  After  the  mainsail 
is  lowered,  the  boom  may  he  removed 
from  the  mast  and  the  forward  end  of  the 
ssil  pushed  up  under  the  ferward  deck 
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and  the  after  end  laid  across  a  thwart 
out  of  one's  way.  The  dandy,  having  a 
lazy  jack,  will  take  care  of  itself  and  give 
no  trouble. 

It  is  well  to  have  a  rod  lent:  enough  to 
allow  the  line  being  passed  from  side  to 
Bide  of  the  canoe  at  will,  by  passing  the 
rod  tip  over  tiw  main  mast  head  and 
carrying  the  line  across  the  bow.  This 
IB  easily  accomplished  as  the  canoe  is 
anchored  by  the  stern.  If  the  fish  run 
to  any  aiae,  a  landing  net  win  inove  a 
great  convenience  and  save  many  fish. 

Fishing  in  a  small  river,  such  aa  the 
Delaware,  the  stern  anchor  is  a  necessity 
aa  it  allows  one  to  drift  with  the  eurrent 
and  drop  anchor  and  raise  it  without 
changing  the  downstream  direction  of  tlie 
bow. 

(7*0  he  eoneludedi 

Wing  Attachments  on  Shoes  to  Aid 
the  Swimmer 

BEING  denied  the  privilege  of  entering 
into  a  swimming  contest  because  he 
was  too  young,  a  boy  determined  to  beat 
the  winner  at  least  and  this  is  the  way  he 
did  it:  To  an  old  pair  of  tennis  shoes  he 
attached  the  wings  as  shown  in  the  illus- 
tration. A  sole  of  wood.  A,  was  attached 


to  each  shoe  and  in  its  center  a  vertical 

piece,  B,  was  securely  fastened.  These 
pieces  were  cut  slightly  tapering  toward 
the  top.  Wings  C  were  attached  to  the 
wood  soles  with  hinges  so  that  they  would 
lay  against  the  vertical  pieces.  A  chain 
was  attached  to  the  lower  end  of  the 
vertical  piece  and  to  the  wings  so  that 
they  would  come  to  a  stop  at  almost  full 
mtftfr^'H  obvious  how  these  wings 


worked  as  the  swimmer  made  his  strokes. 
On  the  day  of  the  race  the  boy  hid  the 
prepared  shoes  in  some  long  grass  near 
the  shOTe  and  when  the  contestants 
started  he  quickly  undressed,  slipped  on 
the  shoes  and  easily  beat  the  winner  ovtx 
the  course. — Wm.  R.  Hunn. 


A  Fishline  Float  Made  of  an  Onlinaiy 
Thread  Spool 

WITH  a  float  of  this  type  I  find  the 
operation  of  taking  on  and  ofT  a 
line,  as  well  as  of  setting  for  depth,  is 


A  thread  mool  shaped  and  fitted  with  • 
tspcrini  pin  to  mafcc  a  flriiUDe  •  flosk 


accomplished  much  more  quickly  than 
with  other  tioats  1  have  used.  A  small 
or  large  spool.  Fig.  1,  is  trimmed  out  as 
shown  by  the  dotted  lines,  into  the  shape 
of  Fig.  2.  A  fine  saw  cut  is  made  until 
it  connects  with  the  hole  in  the  spooL 
Through  this  cut  the  line  is  inserted  and 
fastened  with  a  taper  hardwood  plug. 
The  float  can  be  painted  or  not,  but  both 
float  and  plug  must  be  given  a  coat  of 
hot  paraffin  inside  and  out. 


Convenient  Material  for  a  Bait* 
Catching  Net 

THE  fisherman  who  angles  only  oc- 
casionally usually  neglects  to  supply 
himself  with  a  bait  catching  net,  and  so  at 
the  last  minute  has  to  seise  on  tiw  nsarsst 
fabric  that  will  not  hold  water. 

If,  however,  he  visits  the  nearest 
produce  market  or  grocery  store  and  for  a 
few  cents  buys  one  of  the  ventiUited  sadn 
in  which  onions  are  shipped,  he  will  have 
material  for  either  a  bait  catching  net 
or  landing  net.  These  bags  are  strongly 
woven  in  ^  in.  mesh  and  will  furnish  a 
square  of  material  about  3  ft.  by  3 H  ft-, 
which  can  be  conveniently  attached  to 
any  net  frame.  Evidently  any  material 
strong  enough  to  hold  onions  will  pievwt 
a  fish  from  breaking  it.— Jambb  M.  Kamb. 
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A  burlap  band  covered 
villi  •  wire  screen 


Banding  a  Tree  Trunk  to  GAtch 
and  Destroy  Moths 

WHEN  the  codlins  moth  larva  has 
done  ito  b«t  to  destroy  the  ap- 
poannce  of  the  ripest  and  ronest  fruits 
it  can  find,  it  seeks  a  place  to  spin  a 
cocoon,  and  for  this  purpose  it  generally 
crawls  up  or  down  a  tree  trunk.  Hence 
the  usual  method 
of  trapping  the 
moth  is  to  wrap 
a  band  of  burlap 
ammd  the  tree 
trunk.  An  im- 
provement on  this 
method,  devised 
by  E.  H.  Sigler, 
of  the  United 
States  Bureau 
of  Entomology, 
•mploya  a  wire 
screen  over  the 
burlap  band  to 
form  a  trap  into  which  the  larva  enters 
mid  apiDB  its  eoeoon,  but  from  which 
it  cannot  escape  as  a  moth. 

To  make  the  trap,  strips  of  burlap 
six  inches  wide  are  folded  into  three 
thfekneeeea.  The  looae  bark  from  the 
lower  branches  and  trunk  of  the  tree  i.s 
removed.  A  strip  of  this  burlap  in  folded 
once  around  the  trunk  and  held  in  place 
by  fanve  tadn^  drhrea  bi  such  a  way  that 
the  edge  projects  about  one-fourth  of 
an  inch  beyond  the  burlap.  Black- 
painted  wire  screening  with  twelve 
meaheB  to  the  faieh  is  then  cut  into  atrips 
six  inches  wide,  and  the  edge  of  each 
strip  is  folded  twice,  allowing  (me^ourth 
of  an  inch  to  each  fold. 

The  strip  of  screening  should  be  long 
enough  to  allow  for  an  overlap  of  three 
to  four  inches  when  placed  around  the 
tree  over  the  burlap.  It  is  tacked  to  the 
tree  so  that  both  the  upper  and  lower 
edges  fit  snugly  against  the  bark.  The 
projecting  tacks  used  to  fasten  the  burlap 
prevent  the  wire  from  pressing  against 
the  doth.  To  make  sure  that  no  moths 
can  escape  through  the  openings  along 
the  edges  of  the  trap  or  along  the  flap, 
a  thin  coating  of  pitch  tar  may  be 
used. 

The  traps  may  be  placed  on  the  tree 
during  the  winter  or  in  the  sfiring,  not 
later  than  one  month  after  the  petals  have 
dropped. 


the  Gilded  Portiofi 

Picture  Frames 

GILT  picture  frames  and  chandeliers 
will,  in  the  course  of  time,  get  dirty 
and  turn  black.  Procure  a  box  of  wall 
paper  cleaner  and  rub  some  of  it  over  tbe 
gilt  frame  or  chandelier.  This  removes 
the  grease  and  dirt.  Next  boil  some  onions 
in  water  so  as  to  get  a  stanrng  aohttton. 
Dip  a  soft  cloth  in  it  and  wipe  over  the 
frame,  polishing  with  a  dry  ck»th. 


Cooling  Camp  Food  by  the  Evapora- 
tion Method 

AWAY  from  an  ice  supply  it  is  often 
X\,  difficult  to  keep  the  food  fn  good  con- 
dition when  no  spring  b  near.  However, 
a  very  efficient  refrigerator  that  will  go  a 
long  way  in  k^ping  the  camp  food  fresh 
can  be  made  from  a  small  wood  box 
mounted  on  stilts  as  shown  in  the  iHtutra- 
tion.  Shelves  and  a  door  are  put  in  to 
hold  the  various  dishes. 

The  whole  is  then  covered  with  flannel 
which  reaches  down  into  the  water  below. 


rianrxel 
cover  irv9 


Stream 


5vipports 


Fl&nnet  in  vifiter 
Wood  boK  doth  covcnd  and  mounawi  on 


The  evaporation  from  the  doth  wID  cool 
the  contents  of  the  box  in  a  very  efficient 

manner.  Such  a  device  also  keeps  the 
food  away  from  the  crawling  things  that 
infect  the  woods. — Thos.  W.  Benson. 
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A  Rocking  Board  See-Saw  for  Chil- 
dren's Playground 

THIS  excellent  piece  of  furniture  for 
the  playground  or  porch  may  be 
easily  made  of  a  board  and  segments  of 


A  board  with  attached  segments  of  a  wheel 
a  see-saw  rocking  board  for  the  children's 

rims  from  a  discarded  carriage  wheel. 
The  board  is  rounded  as  shown  and  the 
segments  set  in  the  board  edge.  Support- 
ing strips  may  be  used  under  the  board 
and  across  the  lower  part.  These  seg- 
ments are  slightly  set  out,  as  shown,  to 
make  it  rigid. 


An  Overhead  Dove-Tail  Suspension 
for  Table  Drawers 

THE  method  of  hanging  a  drawer  here 
illustrated  will  be  found  a  simple 
and  satisfactory  way  out  of  a  difficulty 
which  is  often  encountered. 

This  way  is  practical 
anywhere  where  a  light 
drawer,  such  as  is  used  in 
library  tables,  sewing  cabi- 
nets, and  the  like,  is  to 
be  placed  in  a  limited  space 
and  a  bottom  slide  and  rail 
are  either  not  possible  or 
undesirable. 

The  construction  simply 
consists  of  a  dove-tail 
tongue  engaging  in  a  cor- 
respondingly shaped  notch 
in  the  upper  edge  of  the 
rear  end  of  the  drawer,  the 
tongue  being  fastened  ei- 
ther direct  to  the  table-top 
or  to  blocks,  if  the  drawer 
does  not  come  right  under 
the  table-top.  In  front  it 
runs  on  two  pins  driven 
into  the  table-legs  and  set 
back  about  1  in.  to  be  out 
of  sight,  or,  if  the  drawer  does  not  oc- 
cupy the  entire  space  between  the  legs, 
on  a  couple  of  small  steel  plates  screwed 


rim  making 
playground 


IN  oey  wt/iTnce 


IN  wtT  wtrtTrce 


Old  Tin  Fruit  Cans  May  Be  Used 
over  Again 

OWING  to  the  scarcity  of  tin,  patent 
cans  for  preserving  fruit  will  be  ex- 
pensive for  a  time  at  least  and  difficult  to 
obtain.  If  one  is  careful  in  opening  the 
cans  of  fruit  and  vegetables  purchased 
from  the  grocery  store  the  cans  can  be 
used  in  the  following  manner:  Thorough- 
ly clean  and  dry  the  cans  as  soon  as  con- 
tents are  removed  and  store  them  away 
in  a  dry  place  to  keep  them  from  rusting. 
When  ready  to  use  them  again  fill  the 
cans  to  within  }4  in.  of  the  top  and  then 
pour  melted  paraffin  in  to  fill  them.  Tie 
covers  on  of  waxed  paper  and  the  contents 
will  be  preserved  as  well  as  in  the  patent 
can  or  glass  jar. — L.  Germaine. 


-PIM 


A  dove  tail  table  hanger  for  a  drawer  to 
eliminate    the    sticking    drawer  slides 

to  the  edge  of  the  side-ends  and  protrud- 
ing about  3  2  in. 

This  way  of  suspending  a  drawer  has 
many  advantages.    It  is  extremely  simple 
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and  requires  very  little  work,  and  it  gives 
the  greatest  possible  amount  of  usable 
SIMM,  if  properiy  put  in,  it  will  never 
limd  became  the  pointa  of  contact  are 
flauUi  and  any  swelling  or  shrinking  of  the 
working  parts  are  automaticaUy  compen- 
ested*  Tlienf 019*  an  estremcljr  doie  fUt 
can  be  made  without  any  fear  of  trouble 
later.  This  method  is  far  superior  to  the 
usual  way  of  hanging  such  drawers  by 
grooves  in  the  fidee  wUch  engage  tongues, 
and  where  any  slight  warping  or  swdUng 
of  either  side  or  tongue  immediately  pro- 
duces binding,  unless  a  very  loose  fit  has 
been  made.  It  makes  for  good  appear- 
ance, too,  there  being  no  unsightly  grooves 
to  show  in  the  sides  when  the  drawer  is 
pulled  out. — ^HsNBY  Simon. 


How  to  Blake  a  Podcet  Plumb  and 
Levd  io  a  Block 

THE  only  materials  neeeeniy  to  make 
this  most  serviceable  little  tool  are 
a  plain  level  glass  and  a  small  hardwood 
block.  The  block  should  be  from  H  to 
^  in.  tiiiek  and  triangular  fai  ibape,  the 

being  a  right  angle 


angle  of 

and  the  sides  equal. 
Draw  the  hypoth- 
enuse  and  on  it 
mark  the  center 
of  the  sight-hole. 
Through  this,  and 
parallel  with  one 
side,  draw  a  line 
and  square  it 
across  one  edge. 
Mark  the  center 
and  b<»e  a  kole 
just  large  enough 


A  levd  glass  set  in  a 
triangular  wood  piece 


to  admit  the  level  glass,  keeping  the  bit 
straight  by  sighting  along  the  pencil  Une. 
The  bore  should  go  just  deep  enough  so 
that  the  center  of  the  level  will  co- 
incide with  the  center  of  the  sight-hole. 

Now  bore  the  sight-hole  with  a  l^-in. 
bit.  Put  a  few  drops  of  glue  into  the  end 
of  the  bore  for  the  glass,  slip  the  glass 
into  place,  drop  a  little  glue  on  its  end, 
and  seal  the  hole  with  a  dowel. 

The  level  should  now  be  left  untouched 
until  the  glue  is  set,  and  then  the  edges 
trued  up  with  a  block-plane,  care  being 
taken  to  true  up  the  long  edge  also. 

Thki  level  is  very  l^t  and  fits  the 


pocket.  It  accomplishes  with  one  level- 
glass  what  it  ordinarily  takes  two  to  do 
and  not  only  that,  but  it  permits  truing- 
up  work  indined  at  an  angle  of  46  deg. 
to  the  horizontal,  which  is  at  times  ex- 
tremely useful.  It  has  another  advantage, 
too-^t  can  be  used  to  lay  out  miters  when 
no  other  tool  happens  to  be  at  hand. 
— Hbnby  Simon. 


Making  Camp  Hammocks  from 
Gunny  Sacks 

PERSONS  contenjplating  camp  life 
during  vacation  in  almost  inaccessi- 
ble spots  may,  with  a  litHe  forethoiightt 


Two  bran  or  peanut  sacks  sewed  together 
with  a  hanger  at  each  end  for  a  hsmmork 

provide  themselves  with  some  of  the 
luxuries  of  the  home.  For  instance,  the 
hammock,  which  is  difficult  to  carry,  can 
be  made  from  large  bran  or  peanut  ssdcs 
in  which  the  outfit  may  be  packed  for 
transports.  At  the  camp  cut  round  sticks 
as  long  as  the  sack  are  wide,  attaching  a 
strong  cord  for  a  hanger  at  either  end  and 
drop  one  into  the  bottom  of  each  sack, 
passing  the  cords  out  between  the 
meshes  at  the  corners.  Sew  the  tops  of 
the  sacks  together  with  strong  twine  or 
string  and  the  result  will  be  a  hammock 
that,  when  suspended  between  two  trees, 
is  a  near  approach  to  a  spring  bed.  The 
sacks  may  be  used  for  the  duflle  on  the 
return  trip — Galb  Pinohmbt.  ' 


A  Cement  for  Mending  Valuable 
China  Dishes 

VALUABLE  china  may  be  mended 
with  the  following  mixture,  and 
when  dry  it  will  resist  hot  water  and 

ordinary  usage.  Mix  a  teaspoonful  of 
alum  and  a  tablespoonful  of  water.  Place 
in  a  hot  oven  until  it  is  quite  transparent. 
Wash  tlie  broken  pieces  in  hot  water, 
dry  and  put  them  into  the  oven  until 
they  are  warm;  and  while  Ptill  warm  coat 
the  broken  edges  with  the  mixture  thinly 
and  quickly  as  it  sticks  instantly. 
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Stakes  with  Guide  Lines  for  Hoeing 
Garden  Beds 

FREQUENTLY  the  gardening  enthu- 
siast plants  the  seeds  and  then  forgets 
all  about  them.  When  next  he  views  the 
patch  he  is  unable  to  tell  the  weeds  from 


Chaik  Ime 


hoed  ground 


A  line  around  the  stakes  furnishes  a 
guide  for  hoeing  small  growing  plants 

plants.  Here  is  a  sure  plan  that  will 
enable  him  to  hoe  out  all  the  weeds  possi- 
ble without  cutting  the  little  plants. 
Always  mark  out  the  ends  of  each  row 
with  proper  stakes,  marking  the  stakes 
with  indelible  pencil  with  the  name  of  the 
plant  in  the  row.  When  hoeing  or  weed- 
ing time  comes,  run  a  chalk  line  along 
the  rows  from  stake  to  stake  as  shown  in 
the  sketch.  This  will  give  a  guide  line 
alongside  of  which  one  can  hoe  as  close 
as  he  desires.  The  remaining  weeds, 
being  mixed  with  the  plants  will,  of  course, 
have  to  be  weeded  out  by  hand  to  pre- 
vent their  injury.— James  M,  Kane. 


A  Combination  Camp  Kitchen 
Cabinet  and  Table 

THE  combination  cabinet  and  tnhto 
illustrated  was  the  result  of  i 
fusal  of  my  family  to  take  a 
unless  they  could 
niences  with  thorn, 
appeal  to  th* 
niodate  four 
»\tra  compar* 

'1 


each  wing  is  an  L-shaped  piece  of  metal 
^  in.  wide  and  14  in-  thick.  These  are 
fastened  with  screws,  making  the  wings 
29  in.  long  over  all.  These  iron  pieces 
are  put  on  so  that  the  end  not  fastened  to 
the  wing  will  stand  in  a  vertical  position 
as  the  wing  hangs  out  from  the  box. 

The  cover  is  made  of  sheet  metal  with 
the  edges  turned  down  and  the  comers 
riveted.  The  inside  measurements  are 
such  that  when  it  is  slipped  over  the  top 
of  the  box  it  will  fit  snugly.  The  upper 
ends  of  the  vertical  pieces  of  metal  fit  into 
the  corners  of  the  metal  cover  when  the 
wings  are  extended  and  will  prevent  them 
from  dropping  farther  than  a  horizontal 
plane. 

The  inside  of  the  box  may  be  arranged 
to  suit  the  individual  builder.  On  the 
ends  of  the  box  are  fastened  blocks  of 
wood  cut  as  shown.  A  metal  strip  is 
fastened  across  their  faces  to  form  a 
pocket  for  the  upper  ends  of  the  legs. 
Two  saddle  strips  are  also  fastened  to  the 
ends  to  slip  the  legs  through  as  shown. 
Thi  metal  cover  has  two  clips  fastened  to 


hen  table  and  cabinet  for  mak- 
very  convenience  of  the  home 

These  clips  project  and  form  a 
;itch  under  the  blocks  for  the 
^  of  the  legs,  and  hold  it  in  place 
'  d  for  shipment. 

opened  up  as  illustrated  it  pro- 
1  raised  table  top  and  two  wings, 
aves  the  contents  of  the  box  ac- 
while  at  lunch.— J.  D.  BOYIAN. 


Simple  I>esigns  for  Sheet  Metal  Working 


XIII. — Other  interesting  problems 
developed  by  means  of  radial  lines 

By  Arthur  F.  Payne 

Director  of  Vocational  Education,  Johnstown,  Pa. 


THOSE  of  you  who  have  worked  out 
the  radial  line  problems  as  demon- 
strated in  the  last  two  issues  will 
have  acquired  an  understanding  of  the 
fundamental  principles  of  the  methods  of 
pattern  development  by  means  of  radial 
lines,  that  will  make  these  more  complex 
problenu  easy  to  understand  and  develop. 
The  new  points  introduced  in  these 


One  method  of  developing  a  pattern  to 
make  a  hopper  for  entering  a  round  pipe 

problems  are  the  use  of  old  principles  in 
new  ways,  and  the  use  of  short  cuts.  If 
any  difficulties  are  experienced  in  working 
these  problems  it  will  be  of  advantage  to 
review  the  problems  of  the  last  two  issues. 

The  illustration  (Fig.  1)  shows  the 
method  of  developing  the  pattern  for  a 
hopper  entering  a  round  pipe.  A  more 
technical  statement  of  the  problem  would 
be  "the  development  of  a  cone  intersect- 
ing a  cylinder;"  sometimes  these  technical 
statements  are  confusing  if  the  terms 
used  are  not  understood.  In  the  previous 
problems,  the  base  of  the  cone  has  always 
been  placed  at  the  bottom;  in  this  one  the 
base  is  at  the  top  and  the  apex  at  the 
bottom;  this  makes  it  appear  different, 
but  the  method  of  developing  this  problem 
is  exactly  the  same.  Another  new  point 
is  that  to  save  time  and  labor  we  have  de- 
veloped only  one  quarter  of  the  pattern, 
using  only  one-quarter  of  the  bottom 
iew.  The  steps  taken  for  the  develop- 
ment of  the  pattern  are  as  follows: 
■^trst,  draw  the  front  view,  A,  the  exact 


size  wanted.  Betore  we  have  gone  very 
far  we  shall  find  that  we  cannot  complete 
the  front  view  without  the  aid  of  the  end 
view,  B.  The  joint  line  of  the  cone  and 
cylinder  is  not  absolutely  necessary  to 
develop  the  pattern,  and  the  method  of 
finding  the  joint  line  has  been  explained 
earlier  in  the  series,  but  as  this  problem 
offers  a  splendid  chance  to  review,  it  is 
deemed  advisable  to  take  advantage  of 
the  opportunity.  Second,  to  complete  the 
front  view  by  drawing  the  joint  line,  we 
must  draw  the  end  view,  B.  Third,  draw 
the  top  view,  C,  of  the  base  of  the  cone  on 
both  front  and  end  view,  divide  these  half 
circles  as  usual  and  project  the  points  to 
the  base  lines  and  then  to  the  apex. 
Fourth,  be  very  careful  about  numbering 
these  points  as  a  mistake  will  cause  a  lot 
of  trouble.  In  the  front  view  point 
number  1  is  in  the  center  of  the  base  line 
and  at  the  top  of  the  half  circle  as  indi- 
cated by  the  arrow  line,  but  on  the  end 
view  the  same  point  number  1  is  on  the 
left  hand  side  because  we  are  looking  at 
the  problem  from  a  different  view  point. 
Fifth,  to  get  the  joint  line  on  the  front 
view,  A,  project  lines  across  from  end 
view,  B,  where  the  radial  lines  from  the 
base  to  the  apex  cross  the  joint  line  be- 
tween cone  and  cylinder.  On  the  front 
view.  A,  where  these  projected  lines  cross 
the  same  numbered  lines  going  from  the 
base  to  the  apex,  place  a  cross,  then  con- 
nect these  crosses  with  a  freehand  curve 
and  the  front  view  will  be  complete. 

To  develop  the  pattern  will  be  easy 
enough  for  the  students  of  this  scries  who 
have  completed  the  preceding  problems. 
Briefly  the  steps  are:  First,  draw  the 
pattern  arc,  1-5,  getting  correct  length  by 
stepping  off  the  spaces  from  the  top 
view,  C.  Second,  project  the  radial  lines 
from  the  point  of  intersection  with  the 
joint  line  to  the  line  apex-1,  to  get  the 
true  lengths  as  was  done  in  all  the  pre- 
ceding problems.  Third,  swing  these 
lines  over  to  the  pattern  until  they  cross 
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the  same  numbered  lines,  then  make  a 
cross,  connect  these  crosses  with  a  free- 
hand curve  and  the  one-quarter  pattern 
is  complete. 

The  illustration  (Fig.  2)  shows  the  meth- 
od of  developing  the  pattern  for  a  bath 


pattem-D 


A  pattern  for  a  bathtub  is  developed  in 
a  similar  manner  to  a  hopper  and  pipe 

tub.  Notice  that  the  tub  is  made  up  of 
five  parts,  bottom,  two  ends  and  two 
sides.  The  pattern  for  the  bottom  needs 
no  development  as  the  top  view,  A,  gives 
us  a  true  pattern.  The  patterns  for  both 
ends  and  one  side  must  be  developed  in 
exactly  the  same  manner  as  that  described 
for  Fig.  1,  and  will  not  be  repeated  here. 
Notice  that  it  is  one-half  of  a  cone  and 
developed  in  the  same  manner  as  for  the 
hopper  and  pipe. 

The  pattern  for  the  end,  C,  is  developed 
in  the  same  manner,  except  that  the  base 
circle  has  been  drawn  downwards  instead 
of  upwards  as  was  done  on  end  view  B. 
This  method  is  often  used  and  was  intro- 
duced here  so  that  the  students  of  this 
series  might  become  familiar  with  it. 
The  base  circle  is  divided  and  the  points 
projected  to  the  base  line,  then  to  the 
apex  in  the  usual  manner.  The  points 
v/here  the  radial  lines  from  base  to  apex 
cross  the  curved  line  of  the  tub  are  pro- 
jected over  to  line  apex-1  and  then  swing 
across  the  pattern  until  they  cross  the 
same  numbered  lines  in  exactly  the  same 
manner  as  described  for  previous  prob- 
lems. 

The  pattern  for  the  side,  D,  is  easily 
drawn.    The  correct  width  is  obtained 


from  D  front  view.  The  height  is  not 
correct  on  the  front  view  because  the  top 
edge  is  leaning  towards  us.  The  correct 
height  is  obtained  from  the  line,  1-X.  It 
is  the  same  height  as  the  side,  D,  and  has 
the  same  angle  of  inclination  or  slant, 
therefore,  the  line,  1-X,  is  the  true  height 
of  the  side,  D.  Set  off  the  width  from  D 
and  the  height,  1-X,  and  the  pattern  for 
all  parts  is  complete.  Allowance  must 
be  made  on  these  patterns  for  seams,  and 
wiring  as  shown  in  previous  issues. 

The  illustration  (Fig.  3)  shows  the  de- 
velopment of  patterns  for  an  "egg 
tester."  A  lighted  candle  is  placed  inside 
and  the  eggs  are  held  against  the  egg- 
shaped  hole.  This  must  be  done  in  a  dark 
room.  If  the  egg  is  clear  and  transparent 
it  is  fresh ;  if  cloudy  it  is  old.  If  it  shows 
a  dark  spot,  the  process  of  incubation  has 
started.  The  V-shaped  hole  at  the  bottom 
is  to  admit  air  so  that  the  candle  will  bum 
brightly. 

The  technical  description  of  the  prob- 
lem would  be  "development  of  pattern 
for  a  cylinder  intersecting  a  truncated 
cone."  As  stated  before,  these  terms  are 
often  confusing  to  the  non-technical 
reader,  but  advanatge  should  be  taken 
of  every  opportunity  to  become  familiar 
with  them. 

The  development  of  the  pattern  for  the 
round  pipe  (cylinder)  has  been  described 
so  many  times  in  various  ways  in  this 
series  that  no  further  description  is 
deemed  necessary,  neither  is  it  shown  in 
the  drawing.  The  best  explanation  will 
be  found  in  the  December,  1917,  issue, 
"Development  of  Pattern  for  Tee  Joints." 
The  egg-shaped  hole  is  drawn  freehand. 

The  development  of  the  pattern  for  the 
cone  gives  us  an  opportunity  to  review  the 
use  of  auxiliary  points  and  to  make  use 
of  a  still  different  method  of  drawing  the 
bottom  view  and  base  line  circle.  The 
steps  taken  are  as  follows:  First,  draw 
front  view  A  and  side  view  B.  Second, 
complete  the  cone  by  continuing  the  side 
lines  until  they  meet  at  the  "apex." 
Third,  draw  the  bottom  view,  that  is  the 
circle  on  the  base  line.  Notice  that  this 
is  the  first  time  that  we  have  drawn  the 
full  circle  on  the  base  line.  In  previous 
issues  it  has  been  dropped  down  some 
distance  from  the  front  view  to  avoid 
confusion,  but  it  is  now  time  that  we 
become  acquainted  with  these  different 
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methods.  Fourth,  divide  the  circle  into 
sixteen  equal  parts.  Project  lines  from 
these  points  direct  to  the  base  line,  then 
dinet  to  the  apex;  these  are  the  radial 
Hues.  Fifth,  from  where  these  radial 
Knee  cross  the  joint  line  of  the  cone  and 
cylinder,  project  lines  straight  across  to 


Defdc^nng  a  pattani  tor  an  tgg  totar 
whidk  is  a  truncated  cone  and  round  pipe 


the  line  apex-1  to  get  the  true  lengths. 

Do  the  same  with  the  V-shaped  opening 
at  the  bottom.  Sixth,  draw  the  top  and 
bottom  pattern  arcs,  N-M  and  1-9,  getting 
the  correct  length  by  transferring  the 
■paces  from  the  bottom  view  circle. 
Seventh,  from  the  numbered  spaces  on  the 
pattern  arc,  draw  lines  to  the  apex. 
Eighth,  take  the  true  length  points  on  line 
apez-1  and  awing  them  over  the  pattern 
until  they  cross  the  same  numbered  line 
coming  up  from  the  pattern  arc,  making 
crosses.  Connect  these  crosses  with  a  free- 
hand curve.  Ninth,  to  get  the  pattern  for 
the  V-shaped  opening,  get  the  true 
height  by  projecting  straight  across  to 
the  line  apex-1,  then  swing  the  line  over 
to  radial  pattern  line*  5.  To  get  the  true 
width  we  must  make  use  of  ''auxiliary 
points,"  as  we  have  done  once  or  twice 
before.  On  the  front  view  project-  lines 
straight  to  the  bottom  view  circle  (points 
marked  X).  With  your  dividers  take  the 
distance  on  the  circle  from  point  4-X  and 
lay  off  on  the  pattern  arc  as  shown  in  the 
drawing.  Do  thf;  same  for  the  other 
distance,  6-X,  connect  the  three  points 
and  the  one-half  pattern  will  be  comidete. 


The  illustration  (Fig.  4)  shows  the  de- 
velopment of  pattemsfor  a"Dust  collector 
Intake."  The  technical  description  of 
this  problem  is  "Rectangular  four-sided 
Prism  Intersecting  a  Tlruncated  Cone  off 
Center." 

The  steps  in  the  development  of  the 
pattern  are  as  follows:  First,  draw 
front  view,  A;  the  joint  line  cannot  be 
drawn  until  the  points  are  projected 
across  from  the  side  view,  B.  In  this 
problem  the  joint  line  is  absolutely 
necessary  and  is  obtained  by  drawing  the 
bottom  circle  on  both  front  A  and  side  B 
views  (as  only  one-quarter  pattern  is 
needed,  only  one-quarter  circle  is  drawn). 
Second,  space  and  number  each  bottom 
view  quarter  drde  as  in  the  preceding 
problems.  Be  very  careful  to  number 
these  correctly.  Notice  that  1  is  at  the 
right  on  front  view  A,  but  in  the  side 
view  B  it  ia  in  the  exact  center.  Third, 
from  these  numbered  points  draw  lines 
straight  up  to  the  base  line,  then  straight 
to  the  apex.  Fourth,  on  side  view  B 
where  the  lines  to  the  apex  cross  the  end 
view  of  the  rectang:ular  pipe  make  marks 
as  in  the  drawing  and  draw  lines  across  to 
the  front  view,  A.  Where  they  intersect 
the  same  numbered  lines  coming  up  from 
the  bottom  make  a  cross.  It  will  be 
noticed  that  if  we  use  only  the  regular 
numbered  lines  coming  up  from  the  bot- 


Adust  intake  collector  or  rectangular  four- 


sided  prism  interjsccting  a  truncated  cone 

tom  view  quarter  circle  we  shall  not  have 
enough  points  to  definitely  locate  the 
Joint  line  on  front  view  A,  so  we  must 
ai^  BMke  use  of  the  "auxiliary  linea." 


Digitized  by  Google 


938 


Popular  Science  Monthly 


On  the  side  view  B  draw  a  line  from  the 
apex  through  the  lower  left-hand  corner 
of  the  rectangular  pipe  until  it  strikes 
the  base  line,  then  drop  it  straight  down 
to  the  bottom  view  quarter  circle,  mark 
X.  Do  the  same  with  the  upper  right- 
hand  corner  and  the  lower  right-hand 
corner,  marking  them  respectively  Y  and 
Z.  Now  transfer  with  the  dividers  from 
the  side  view  B  bottom  quarter  circle  to 
the  front  view  A  quarter  circle  the  points 
X,  Y,  Z,  getting  the  correct  distance  from 
points  2  and  3.  From  X,  Y,  and  Z  on 
the  front  view  A  draw  lines  straight  up 
to  the  base  line,  then  to  the  apex.  Now 
draw  the  lines  over  from  the  side  view  to 
the  front  and  make  crosses  jxiat  as  you  did 
with  the  regular  numbered  lines.  Con- 
nect the  crosses  and  you  will  have  the 
complete  joint  line.  The  dotted  part  of 
the  joint  line  is  drawn  dotted  because  it  is 
invisible,  as  it  is  back  of  the  pipe. 

Now  that  we  have  the  joint  line  we  can 
proceed  with  the  development  of  the  cone 
pattern.  It  is  only  necessary  to  develop 
one-quarter  because  the  important  part 
is  the  hole  and  by  marking  off  the  pattern 
four  times  we  can  get  the  full  pattern. 
This  also  saves  metal  and  bulkiness  of 
patterns. 

In  the  usual  manner  draw  the  top  and 
bottom  pattern  arcs  1-5  and  M-N,  getting 
the  correct  length  as  usual  by  getting  the 
spaces  from  the  numbered  points  on  the 
bottom  view  circle.  Be  sure  and  include 
the  "auxiliary  points."  Then  from  the 
points  where  the  lines  we  used  to  get 
the  joint  line  cross  the  line  apex-P,  draw 
circles  around  to  the  pattern  until  they 
cross  the  same  numbered  or  lettered  lines. 
Where  they  intersect  make  crosses,  then 
connect  these  with  curves  and  the  one- 
quarter  pattern  will  be  complete. 

Now  we  have  to  get  the  pattern  for  the 
rectangular  pipe.  Notice  that  we  already 
have  the  correct  pattern  for  the  two  long 
sidesof  the  pipe  on  the  front  view  A.  The 
front  side  is  marked  C  and  the  back  is 
marked  D.  Transfer  the  size  and  shape 
of  C  to  the  pattern,  using  the  line  H-K 
as  a  base  line,  getting  the  correct  lengths 
from  the  end  view  of  the  pipe  on  view  B. 
We  must  next  get  the  pattern  for  the  top 
of  the  pipe.  This  is  (lone  by  the  use  of 
the  top  view  G.  Project  two  lines  up- 
wards from  the  rectangular  pipe  to  points 
L  and  R  on  the  top  view,  then  draw  the 


arc  L-R.  From  the  front  view  A  get 
the  correct  length  of  the  pipe  and  set  it 
off  on  the  top  view  G.  This  will  give  us 
the  pattern  for  the  top  of  the  pipe  E. 
Place  this  with  C  on  the  pipe  pattern, 
next  transfer  the  side  D  from  the  front 
view.  To  get  the  pattern  F  for  the  bot- 
tom of  the  rectangular  pipe:  On  the  side 
view  B  draw  a  line  from  the  F  to  the  line 
apex-5.  Then  up  to  point  S  on  the  top 
view.  Then  draw  the  circle  S-T  sls  indi- 
cated and  you  will  have  the  pattern  for 
the  bottom  F.  Place  this  next  to  D  and 
the  pipe  pattern  is  complete. 

{To  be  coniinued) 


Making  a  Lattice  Trellis  for  Ro«e8 
and  Vines 

A GOOD  trellis  for  roses  and  vinea 
may  be  made  as  follows:  Procure  as 
many  IJ^in.  by  M-in.  strips  of  wood  as 
there  are  feet  to  the  width  and  of  the  right 
length,  and  also  as  many  for  every  foot 


The  strips  of  wood  are  interlaced  in 
the  construction  of  this  trellis  for  rose* 

in  leng^th  and  proceed  as  follows.  First 
lay  out  marks  12  in.  apart  on  the  strip  to 
be  used  as  a  base,  then  tack  the  pieces  that 
are  to  be  used  upright  to  these,  each  alter- 
nating piece  on  the  other  side  from  that 
nailed  last,  then  interlace  the  cross  pieces 
in  these  lengths  as  in  weaving.  The 
trellis  will  then  have  the  appearance  as 
shown  at  A.  This  lacing  of  the  strips 
makes  the  trellis  quite  substantial. — 
Louis  M.  Wahrer. 
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How  to  Make  an  Efficient  and  In- 
expensive Fireless  Cooker 

HE  materials  needed  are  a  box,  or 
some  other  outside  container,  some 


T 


or  the  lining  for  the  nest  in  which  it  is 
to  be  put,  should  be  cylindrical  in  shape 
and  deep  enough  to  bold  the  cooking, 
kettle.  It  Bhould  fit  as  snugly  as  possible 
to  the  cooking  vessel,  but  at  the  same  time 
good  insulating  material,  B,  a  kettle  for  should  allow  the  latter  to  be  slipped  in 
holding  the  food,  a  container  for  the  and  out  freely.  If  tho  ejrliiider  is  too 
lining  of  the  nest  in  which  the  kettio  is  large  the  air  space  between  it  and  the 
to  be  placed,  and  a 
cushion  or  pad  of  in- 
■ulstiiig  msterisl  for  the 
cover  on  top  of  the 
kettle,  and  a  cover,  G. 

For  the  outside  con- 
tsiner  a  tightly  buUt 
ipooden  box  as  illustra- 
ted is  the  most  satis- 
factory. The  box  should 
have  a  hinged  cover, 
and  at  the  front  a  hook 
and  staple  to  hold  the 
cover  down.  A  window 
fastener  answen  the 
purpose  vifill.  The  dae 
of  the  box  should  be 
large  enough  to  allow 
for  about  4  in.  of  pack- 
ing material  all  around 
the  nest  In  which  the 
kettle  is  set. 

The  kettles  used  for 
cooking  should  be  dus 
able  and  free  from 
seams  or  crevices, 
wbksh  are  hard  to  clean. 


The  outside  container  may  be 
of  a  ooovcoicat  mm 


They  shdtdd 

have  vertical  sides  and  the  covers  should 
be  as  flat  as  possible  and  provided  with  a 
deep  rim  fitting  well  down  into  the  kettle 
to  retain  the  steam.  The  t&ze  of  the  kettle 
should  be  determined  by  the  quantity 
of  food  to  be  cooked.  Small  amounts 
of  food  cannot  be  cooked  satisfactorily 
in  large  kettles,  and  it  Is  therefore  an  ad- 
vantage to  have  a  eodcer  with  compart- 
ments of  two  or  more  different  sizes. 
Kettles  holding  about  6  quarts  are  of 
convenient  size  for  general  use.  Tinned 
iron  kettles  should  not  be  used  in  a  fire- 
less  cooker,  for,  although  cheap,  they  are 
apt  to  rust  from  the  confined  moisture. 
]&iamded  kettles  are  satisfactory,  espe- 
cially if  the  eovera  are  of  the  aame  material. 
Aluminum  vessels  may  be  purchased  in 
shapes  which  make  them  especially  well 
adapted  for  use  iii  fireless  cookers  and, 
Bke  enamded  ware,  they  do  not  rust 
The  container  for  the  cooking  vessel. 


kettle  will  tend  to  cool 
the  food.  For  making 
this  container  a  gal- 
vanized iron  or  other 
metal  bucket,  B,  may 
be  used  or,  better  still, 
a  tinsmith  can  make  a 
lining  of  galvanized  iron 
or  zinc  which  can  be* 
provided  with  a  rim. 
At  shown  on  foUowingi 
page,  to  cover  the  pack- 
ing material. 

For  the  packing  and 
insulating  material  a 
variety  of  substances 
may  be  used.  Asbestos 
and  mineral  wool  are 
doubtless  the  best,  and 
have  the  additional  ad- 
vantage that  they  do 
not  burn.  Ground  cork 
or  the  paddng  from 
Malaga  grapes,  hay,  ex- 
celsior, Spanish  moss, 
wool,  and  crumpled  pa- 
per may  also  be  used  satisfactorily.  Of  the 
inexpensive  materials  that  can  be  ob- 
tained easily,  crumpled  paper  is  probably 
the  most  satisfactory,  since  it  is  dean  and 
odoricBB,  and,  if 
properly  packed, 
will  hold  the  heat 
better  than  many 
of  the  others.  To 
pack  the  container 
with  paper,  crush 
single  sheets  of 
newspaper  in  the 
hands  and  pack  a 
layer  at  least  4  in. 
deep  over  the  bot- 
tom of  the  outside 
of  the  container, 
tamping  it  in  or 
pounding  it  with  a 
heavy  club.  Stand  the  container  for  the 
cooking  vessel,  or  the  lining  for  the  nest, 
in  the  center  of  this  Isyer  and  pack  in 


Section  through  cook- 
er ahowing  iimilation 
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more  papers  about  it  as  solidly  as  possible. 
Whatever  packing  material  is  used,  it 
should  come  to  the  top  of  the  container  for 
the  kettle,  and  the  box  should  lack  about 
4  in.  of  being  full.  A  cushion  or  pad  must 
be  provided  to  fit  completely  the  space  be- 


ir 


The  cover  with  a  deep  rim  and  the  con- 
tainer for  the  cooking  vessel  within  the  box 

tween  the  top  of  the  packing  and  the  cover 
of  the  box  after  the  kettles  are  put  in  place. 
This  should  be  made  of  heavy  goods,  such 
as  denim  and  stuffed  with  cotton, crumpled 
paper  or  excelsior.  Hay  may  be  used,  but 
it  is  somewhat  odorous. 

The  classes  of  food  best  adapted  to  the 
cooker  are  cereals,  soups,  meats,  vege- 
tables, dried  fruits,  steamed  breads  and 
puddings.  When  different  foods  are 
cooked  together  in  the  fireless  cooker  they 
must  be  such  as  to  require  the  same 
amount  of  cooking,  since  the  cooker  can- 
not be  opened  to  take  the  food  out 
without  allowing  a  large  amount  of  heat 
to  escape.  It  would  not  do  to  put  foods 
which  need  about  l\4  hours  to  cook  in 
a  cooker  with,  say,  a  piece  of  meat  that 
requires  several  hours'  cooking. 


A  Driver  for  Holding  a  Screw  While 
Turning  It 

TAKE  a  round  piece  of  wood,  some- 
thing like  a  lead  pencil,  of  the  re- 
quired length,  run  a  fine 
saw  lengthwise  through 
the  end  of  it;  then  take  a 
discarded  clock  spring, 
cut  two  pieces  of  equal 
lengths  and  insert  them 
in  the  saw  with  the 
curves  out.  Wind  it  se- 
curely, pinch  the  iiids 
together,  insert  them  in 
the  slot  of  a  screw  and 
you  can  hold  it  at  any 
angle.  If  a  watch  spring 
is  used  and  the  ends 
made  keen  enough  the 
device  can  be  used  to 
drive  very  small  screws.  — E.  L.  Griffith. 


Spring  on  end 
of  stick  to 
start  screws 


Extension  Holder  for  Hauling  Long 
Stock  on  Express  Wagon 

THE  holder  is  made  of  two  bars,  each 
9  ft.  long  and  5^  in.  in  diameter. 
They  are  bent  at  right  angles  on  one  end 
to  make  an  upright  16  in.  high.  These 
pieces  are  joined  together  with  another 
piece  of  the  same  stock  welded  in  as  at  B. 
The  length  of  this  piece  will  be  regulated 
by  the  width  of  the  express  wagon  box  on 
the  inside. 

The  bars  are  held  in'place  inside  of  the 
wagon  box  with  four  pieces  of  metal 
shaped  as  shown  at  C  and  made  from 
stock  1  in.  wide  and  }4  in.  thick.  These 
are  bolted  to  the  upper  surface  of  the 
bottom  of  the  wagon  box. 
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Extension  rods  on  a  wagon  box  to  hold  the 
pipe  ends  and  keep  them  from  lashing  about 

The  upper  ends  of  these  rods  are  thread- 
ed for  almost  their  entire  length  and 
fitted  loosely  with  two  nuts.  A  crossbar, 
D,  made  of  stock  2  in.  wide  and  K  in. 
thick  is  drilled  to  fit  on  the  rod  ends  be- 
tween the  nuts,  A. 

In  hauling  long  rods,  pipe  or  lumber  the 
holder  is  slipped  in  place  in  the  clips,  C, 
and  the  material  loaded  on  it.  The  croas- 
bar,  D,  is  then  put  on  and  the  nuts  ad- 
justed to  hold  the  load.  This  prevents 
the  long  ends  of  the  material  extending 
from  the  rear  of  the  box  from  lashing 
about  and  makes  it  possible  for  the  load 
to  be  placed  against  the  front  end  of  the 
wagon  box,  where  it  will  not  extend  over 
and  strike  the  horse.  This  device  is  very 
serviceable. — James  E.  Noble. 
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A  Rope  Suspension  Brid^^e  for  a 
Garden 

SUSPENSION  bridges  present  a  very 
artistic  structure  for  spaaning  small 

streams  or  a  brook  on  the  grounds  or  in  a 
park.  The  illustration  gives  the  details 
of  such  a  bridge  and  tables  of  proportions 
for  constmelion  nt  the  different  lengths. 

The  concrete  posts  which  hold  the 
upper  cord  of  the  bridge  are  built  and 
reinforced  as  shown  in  Fig.  1.  The 
snspensioA  cable  is  secured  to  a  drive 
anchor,  expanding  anchor  or  dead  man 
and  then  run  across  the  ravine  and  se- 
cured on  the  opposite  side  in  the  same 
manner.  Both  suspension  cables  should 
be  the  same  length  and  have  the  same 
amount  of  slack  or  sag.  The  lower  cord 
is  drawn  as  taut  as  possible  and  then  hung 
perfectly  level  by  Uie  supporting  vertical 
cables,  which  should  be  spaced  about  1  ft. 
apart.  When  all  vertical  cables  are  se- 
cured to  both  the  upper  and  lower  cords 
the  latter  is  drawn  up  agidn  and  secured 
at  each  end. 

Planks  are  laid  across  the  lower  cord 
and  held  in  place  by  driving  large  staples 
OY&  tho  rope  and  into  the  bottom  <^  the 
plank.  The  tables  should  be  studied 
closely.  Table  2  gives  the  size  of  the  post, 
length  above  and  below  ground  and  size 
of  spread  footfaig,  while  Table  8  gives  the 
size  of  the  ropes  to  use  for  the  various 
lengths  of  the  span*  In  the  last  column 


of  this  table  is  given  the  size  of  the  bottom 
eord  of  round  iron  bar,  which  is  used*  in 
place  of  manila  rope,  and  in  Table  4  is 
given  the  number  and  size  of  the  bars 
necessary  to  reinforce  the  colunms  shown 
or  mentioned  in  Table  2. 


CR055  SECTiOII 


Acrots  lection  of  the  completed  bridge  and 
detett  of  tiie  «iicliar  port  and  its  bew 

The  illustration,  Fig.  2,  gives  a  cross- 
section  of  the  completed  bridge,  while 
Fig.  3  shows  a  little  more  detail  of  the 
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anchor  poet.  Of  course  the  builder  can 
exercise  his  own  ingenuity  in  designing  the 
posts  and  in  the  method  of  connecting 
the  upper  and  lower  cords,  but  two  half- 
hitches  of  the  vertical  cables  around  both 
the  upper  and  lower  cords  will  answer  the 
purpose.   Care  must  be  taken  to  see  that 
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the  cables  are  kept  free  from  chafing  and 
all  ropes  and  cables  should  be  well  soaked 
in  good  hot  pitch  before  the  work  is 
finished  or  decay  will  ruin  the  bridge  in  a 
short  time. — George  M.  Petersen. 


Starting  a  Very  Small  Screw  with 
Adhesive  Tape 

BEING  without  the  necessary  tweezers 
to  hasdle  a  very  small  screw  I  took 
:i  mafe^Hlir^'    '  i    ^     „  ^ 

Q     0  @ 
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Adhesive  tape  on 
match  to  start  screws 

'as  necessary  to  use 
^  M  Kane. 


A  Scaffold  for  Holdhig  in  Place 
with  a  Pole 

THIS  device  I  saw  in  use  by  some 
country  plasterers  who  were  re- 
plastering  the  very  high  end  of  a  farm 
house.  Each  one  was  made  of  two  pieces 
of  3  by  4-in.  stock,  about  3  ft.  long  for  the 
upper  part,  and  4  ft.  for  the  other  side  of 
the  angle.  To  make  it,  nail  the  two 
pieces  together  to  form  an  angle.  Then 
prepare  two  pieces  of  1-in.  white  pine 

board,  and  nail   

one  end  to  the  ^' 
outer  end  of  the 
horizontal  arm, 
and  the  other 
end  to  the  bot- 
tom of  the  ver- 
tical part.  Also 
fasten  the  two 
pieces  at  the  top 
of  the  angle,  as 
shown  in  the  il- 
lustration. The  long  pole  is  used  to  push 
the  bracket  up  against  the  side  of  the 
house  into  position,  at  any  desired  height, 
and  according  to  the  length  of  the  pole. 
The  double  braces  keep  the  scaffold  from 
turning  side-ways  on  the  pole  when  placed 
on  the  side  of  the  house. 

Such  a  scaffold  will  hold  almost  any 
weight,  for  the  more  the  weight  the 
tighter  it  will  hold,  though  the  pole 
should  have  firm  footing,  not  too  soft,  but 
not  hard  enough  to  cause  slipping.  Two 
of  the  brackets  will  do  ordinary  jobs,  but 
as  many  brackets  may  be  used  an  may  be 
necessary,  of  course.  This  scaffolding  has 
many  featiu'es  to  commend  it  to  work- 
men.— A,  A.  Kblly. 


Portable  scaffold 
brackets  for  work 
on  house  exteriors 


Holding  Photographic  Plates  from 
Tray  Bottom 

THE  developing  of  plates  in  a  flat  tray 
in  a  darkroom  is  often  a  very  bother- 
some task,  because  the  plates  stick  to  the 
bottom  of  the  tray  when  one  wishes  to 
remove  them  for  examination  and  at  the 
end  of  the  development  period.  An  excel- 
lent plan  to  avoid  this  trouble  is  to 
stretch  a  rubber  band  loosely  over  and 
round  each  end  of  the  tray  through  the 
developer  and  then  lay  the  plates  on  the 
sagging  rubber  bands,  which  will  prevent 
the  plates  from  sticking  and  improve  the 
general  results. 
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A  Convenient  Summer  Ck)ttage 


By  C.  M.  Tomlinson 


THE  cottage  proper  is  18  by  24  ft.;  an 
8  ft.  Bcreened-in  porch  at  each  end 
makes  the  total  length  40  ft.  The 
low  cost  is  made  possible  by  choosing  the 
dimensions  so  that  stock  sizes  and  lengths 
of  lumber,  doors,  sashes*  etc.,  may  be 
used.  Witik  a  little  care  in  buying  there 
is  little  waste,  and  in  many  caoco  no  cut- 
ting is  required. 

To  secure  the  maximum  of  accommoda- 
tlons,  every  deviee  known  to  the  modem 
builder  is  used.  The  floor  is  divided  near 
the  middle  by  a  partition,  making  a  living 
room  at  one  end  and  a  dining-room  and 
wash  room  at  the  other.  A  fiieplace  on 
one  side  of  the  living  room  assureB  com- 
fort on  cold  mornings,  chilly  days,  and 
during  the  cool  weather  of  late  fall  or 
eaily  eprinf  .  ReeenDoo  12  in.  deep  in  the 
partition  provide  space  for  three  swinging 
beds  which  are  screened  off  by  partitions 
during  the  day.  Occupants  of  each  of  the 
beda  in  the  living  room  eeeuie  privacy  by 
dropping  curtains  from  the  ceiling;  a 
passage  way  through  the  center  of  the 
room  is  left  at  all  times,  and  one-half  of 
the  living  room  may  be  occupied  by  those 


sitting  up  late  when  the  other  half  is  used 
as  a  bedroom.  The  apacea  in  the  partis 
tion  not  required  for  tlie  beds  are  utiHied 

for  closets. 

The  doors  of  the  porches  fold  back  so 
that  by  opening  them  wide  the  area  of  the 
living  room  and  dining-room  are  really 
made  to  include  the  additional  space. 
The  wash  and  dressing  room  has  an  en- 
trance from  the  outside  so  that  bathers 
need  not  track  through  the  rest  of  the 
building  to  reach  it. 

Bookcases  are  built  into  the  walls  be- 
tween windows,  and  the  walls  of  the  wash 
room  and  kitchen  likewise  utilised  for  the 
appropriate  built-in  furnishings.  Trunks 
may  be  placed  in  the  comers  behind  the 
doors  and  screened  off. 

The  cottage  is  SO  planned  tiiat  it  msy  be 
built  in  scffitions,  the  structure  making  a 
harmonious  whole  at  each  stage.  If  de- 
sired the  wash  and  dressing  room  may  be 
made  a  little  larger  and  used  for  a  maid's 
or  chauffeur's  room.  A  second  story  may 
be  added  for  about  $200. 

By  making  the  greatest  possible  use  of 
the  oottagOf  the  following  aooommoda- 
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The  floor  is  divided  near  the  center  with  a  partition,  making  a  living  room  at  one  end  and 
a  dining-room  and  wash  room  at  the  other  and  a  fireplace  in  one  side  of  the  living  room 


tions  are  provided  by  the  ingenious  ar- 
rangement: 

By  day:  Living  room  11  by  18  ft.,  with 
fireplace,  or  with  front  doors  open  to 
include  porch,  18  by  19  ft.  Dining-room 
10  by  11  ft.,  or  with  doors  open  to  include 
porch,  10  by  19  ft.  Kitchen  7  by  11  ft., 
with  kitchen  porch  6  by  7  ft.  Wash  and 
dressing  room  4  by  7  ft.  Front  porch  8  by 
18  ft.   Rear  porch  8  by  10  ft. 

By  night:  A  front  porch  8  by  18  ft., 
which  by  the  use  of  screens  may  be  turned 
into  a  sleeping  porch.  Rear  porch  almost 
as  large  capable  of  same  use.  Two  front 
bedrooms  each  7  by  1 1  ft.  One  rear  bed- 
room 10  by  11  ft.  If  the  sleeping  porches 
are  utilized  and  a  cot  placed  in  each  bed- 
room, sleeping  accommodations  for  a 
dozen  people  may  be  proWded. 

How  to  Make  an  Automobile 
Spring  Leaf-Separator 

THE  body  springs  of  an  automobile 
should  be  periodically  lubricated. 
This  will  result  in  greater  comfort  to  the 
occupants  as  well  as  in  quieter  riding. 

A  common  practice  on  the  part  of  the 
average  driver  is  to  separate  the  leaves 
of  the  springs  \^^th  the  aid  of  a  hammer 
and  chisel  or  a  screw-driver.  Procedure 
such  as  this,  however,  is  extremely  detri- 
mental to  the  well-being  of  the  springs, 
the  constant  hammering  causing  unneces- 
sary strain  on  the  leaves. 

The  accompanying  sketches  illustrate 
the  construction  of  a  simple  appliance 


which  was  built  from  discarded  automo- 
bile parts  such  as  may  be  found  in  the 
junk  pile  of  any  average  garage  repair 
shop.  It  consists  essentially  of  a  rod,  A. 
to  both  ends  of  which  are  riveted  levers,  B. 
(discarded  brake  levers).  The  pointed 
plugs,  C,  are  riveted  into  the  upper  end  of 
one  lever,  while  screw  D  passes  through 
the  upper  end  of  the  other  lever. 

A  third  lever,  F,  placed  between  the 
levers,  B,  is  bored  out  at  its  hub  to  permit 
its  sliding  smoothly  over  the  shaft,  A. 
In  addition  its  upper  end  is  provided  with 
a  plug,  C,  similar  to  that  placed  in  the 
other  lever.  The  plug  in  the  lever,  F, 
however,  is  bored  out  at  one  end  to  receive 
the  pressure  from  the  screw,  D. 

The  operation  of  the  appliance  is  ex- 


Levers  mounted  on  a  bar  carrying  oooe 

points  for  separating  the  leaves  of  a  spring 

tremely  simple.  Turning  the  screw,  D, 
forces  the  plugs,  C,  towards  one  another: 
consequently  when  they  are  placed  be- 
tween two  leaves  of  the  spring,  a  few 
turns  of  the  screw  will  readily  separate 
them. — Adolph  Klein. 
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Wheelbarroiir   for  Making  a  Photographic  Timer  out 


fktif  Micmaiiring 

Goncrole  Aggiwgates 

A SELF-  MEASURING  wheelbarrow 
designed  to  promote  convenience, 
rapidity  and  accuracy  in  handling  con- 
erate  aggregate,  is  shown  in  the  accom- 
panying sketch.  It  conaistB  of  an  ordinary 


veienncA.wooo 


box  on  a  wheelbarrow  for  ob- 
proper  aiiMnmts  of  concrete 


steel  body  wheelbarrow  pan  with  a  trans- 
verse wood  gage  of  the  same  shape  as  the 
inside  of  the  pan.  This  gage  u  moved 
up  and  down  in  the  pan,  according  to  the 
amount  of  concrete  to  be  carried,  the 
latter  being  measured  between  the  gage- 
board  and  the  rear  end  of  the  pan.  The 
gage-board  may  be  set  at  any  derired 
petition  by  means  of  a  transverse  bar 
across  the  top  of  the  pan.  The  bar  is  held 
in  place  by  two  pins  inserted  through  any 
one  of  a  series  of  small  holes  along  the 
ddes  of  the  pan  at  the  top.  The  gage- 
board  is  held  against  the  transverse  bar 
by  a  vertical  wooden  piece  nailed  to  a  web 
fitted  to  the  gage-board  at  right  angles 
to  it  at  the  open  end.  When  the  concrete 
is  to  be  dumped,  the  gage-board  is  re- 
moved. 


Applying  Grease  to  Worlcing  Gloves 
to  Make  Them  Wear 

A FRIEND  of  mine  who  does  heavy 
work  of  various  kinds  which  requires 
gloves,  and  heavy  leather  gloves  at  that, 
advises  me  that  gloves  can  be  made  to 
wear  almost  like  iron  by  applying  axle 
grease  sparingly  and  being  very  careful 
not  to  ffst  it  on  the  doth  stitehing,  as  the 
axle  grease  may  disintegrate  it  somewhat. 


of  an  Ordinaiy  Watch 

ASIMPLE  adaptation  of  an  ordinary 
watch  to  use  as  a  timer  of  value  in 
long  photographic  exposures  by  photo- 
engravers  and  printers,  or  for  use  in 
timing  action  of  devdoper,  can  be  made 
by  painting  a  narrow  line  on  the  under 
side  of  the  edge  of  the  watch  crystal. 
Then,  by  revolving  the  crystal  till  the 
mark  eohiddes  with  the  minute  hand,  it  is 
easy  to  register  the  exact  time  that  ex- 
posure began. — George  Parke. 


Joining  the  Ends  of  Carpet  Rag9 
Without  Sewing 

AN  old  backwoodsman  used  this 
k  method  of  joining  carpet  rags  end  to 

end,  without  sewing  the  strips  togethtt. 
He  mounted  a  strong  knife  blade,  pre- 
viously shaped  like  a  crochet  needle,  as 
shown  in  Fig.  1,  on  the  bench  he  used  for  a 
seat.  The  point  and  upper  edges  of  the 
knife  were  sharpened  as  shown  in  Fig.  2. 
Taking  the  ends  of  two  strips,  he  pressed 
them  down  over  the  blade,  Fig.  3,  until 
they  were  as  shown  in  Fig.  4.  One  end 
was  looped  under  the  eye  of  the  needle, 
Fig.  5,  and  while  holding  the  ends  A  and 


Knife  blade  arrangement  for  fastening  the 
ends  of  carpet  rags  without  stitching 

B,  Fig.  6,  they  were  drawn  upward.  The 

resultant  knot,  Fig.  7,  can  be  shaped  as  in 
Fig.  8  and  drawn  tightly  as  in  Fig.  9. 
Other  pieces  are  attached  in  the  same 
manner  to  make  a  continuous  Une  for  the 
weavhig.— Jaubs  M.  Kanb. 
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An  Inexpensive  and  Effectiye 

Water  Cooler 

IN  the  usual  gas-engine  installation  the 
water  is  circulated  through  a  large  tank 
where  it  is  cooled  by  nation.  Ordi- 
narily this  proceoB  answen' every  purpose, 


ferToratioi 


Feed  pan] 


Numerous  boards  arranged  in  a  rack  to 
wptmA  Iht  water  for  oooliiig  it  in  tbe  air 


but  in  the  case  of  small  ice  plants,  now 
beeomins  rather  common,  a  much  preater 
cooling  effect  is  desired.  The  accompany- 
ing illustration  shows  a  simple  and  yet  very 
effective  cooler  in  which  the  cooling 
principle  utiliaed  is  tiiat  of  evaporation. 
Tlie  apparatus  is  essy  to  construct  and 
the  cost  is  low,  as  it  is  naade  almost 
entirely  of  wood. 

Briefly  stated,  the  method  condsto  in 
emptying  the  heated  water  into  a  long, 
narrow  galvanized-iron  pan,  perforated 
along  each  side  with  a  series  of  small  holes. 
Tiie  water  drips  in  fine  streams  through 
these  and  falls  on  a  board  indined  toward 
one  side,  which  becomes  thoroughly  and 
uniformly  wet  on  its  upper  side.  The 
water  then  trickles  off  the  lower  edge  onto 
a  similar  board  inclined  in  the  oijposite 
direction.  The  wetting  action  is  here 
repeated  and  the  water  falls  onto  a  third 
bmwd,  and  bo  on  for  twenty  or  thirty 
drops,  according  to  the  cooling  capacity 
desired.  It  is  finally  caught  by  another 
galvanized  iron  pan  at  the  bottom,  from 
whidi  it  is  pumped  for  use  again. 

Aride  froni  its  cheapness  and  ease  of 


construction,  the  wood  has  a  distinct 
advantage  over  metal  in  that  the  water 
spreads  out  in  a  uniform  lasrer,  whereas 
on  metal  the  tendency  of  the  water  is  to 
trickle  down  in  small  irregular  streams. 
-  The  crossHsectional  diagram  clearly 
shows  the  relation  of  tbe  sloping  boards 
and  the  two  pans,  while  an  idea  of  the 
general  appearance  will  be  gained  from 
the  perspective  view.  When  used  on  the 
shady  side  of  a  building,  in  a  r^on 
the  humidity  is  low,  the  evaporation 
rapid  and  the  cooling  effect  really 
markable. — John  D.  Adams. 


Renewing  a  Worn  Artist's  Brush 
by  Repointing  It 

THE  points  of  sable  or  camelVhair 
brudiss  sudi  as  are  used  by  artists 
rapidly  wear  away,  thus  rendering  them 

practically  worthless. 

An  apparently  worthless  brush  may  be 
restored  by  dipping  tbe  bristles  in  glue, 

pointing  it  as  wpll  as  possible  at  the  time. 
When  thoroughly  hardened  the  brush  is 
repointed  on  a  sharpening  stone  the  same 
as  if  it  were  a  steel  point.  It  can  be  done 
even  more  rapidly  by  holding  against  a 
slowly  revolving  emery  wheel.  The  ^Ixxe 
is  then  dissolved  by  immersing  in  hot 
water.— L.  B.  Bobbins. 


A  Spring  Lock  for  the  Cover  of  a 

THIS  lock  is  for  attaching  to  an 
ordinary  K^ifhaK'e  can,  built  like  a 
pail  having  a  bail.  The  spring  catch,  as 
illustrated,  is  riveted  to  the  ean  eover. 
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Spring  catch  on  a  garbage  can  cover  to  hold 
it  in  place  with  bail  in  upright  position 

the  upper  part  snapping  under  the  bail 
when  it  is  in  an  upright  position  for  car- 
rying.—P.  P.  Avery. 
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A  Cleat  for  Holding  Temporary 
Electric  Wires 

THE  accompany  illustration  shows  a 
simple  means  for  holding  temporary 
Hiring  in  place.    The  cleat  is  nothing 


Glass  push  pins  used  as  temporary  cleats 
for  electric  light   and  telephone  wires 

more  than  the  handy  little  glass  push  pin 
that  can  be  purchased  at  any  stationery 
store.  It  is  very  easy  to  attach,  does  not 
mar  the  surface  of  the  wall  and,  being 
glass,  is  of  course  an  insulator.  The  pin 
is  first  forced  into  the  wall  and  then  the 
double  conductor  cord  is  slipped  over  the 
head. — Edward  R.  Cullen. 


corner  and  into  the  center  of  the  end  of 
the  roller  makes  a  shaft  that  is  good 
enough  for  the  purpose. 

Now  for  the  construction  of  the  interior. 
Between  the  bottom  edge  of  the  frame- 
pieces  a  shelf  should  be  nailed  and  upon 
this  fastened  the  batteries  and  an  electric 
motor,  which  will  furnish  the  power.  These 
should  be  secured  with  screws  so  that 
in  case  the  tank  tips  over  they  will  not  be 
jarred  out  of  place.  Belt  the  pull«y  of 
the  motor  to  the  nearest  roller  and  wire 
the  batteries  to  the  motor. 

Over  the  four  rollers  a  canvas  or  leather 
belt  is  laced  snugly.  To  keep  from  slip* 
ping  this  belt  should  have  several  narrow 
wood  cleats  nailed  upon  it.  A  small  door 
in  the  frame  makes  a  convenient  place  to 
get  to  the  motor  in  order  to  turn  on  the 
power,  etc.  It  is  evident  that  when  the 
current  turns  the  motor  that  the  rollers 
will  revolve,  and,  as  the  belt  grips  the 
ground  securely  because  of  the  cleats  it 


An  Electrically  Driven  Toy  Tank 
That  Goes  "over  the  Top'* 

THIS  caterpillar  tank  will  crawl  along 
the  ground,  go  "over  the  top"  of 
miniature  trenches,  plunge  through  wire 
entanglements,  and  push  aside  or  climb 
anything  that  is  in  its  path.  It  is  a  small 
model  of  the  latest  machines  that  the 
British  Army  has  been  using  so  success- 
fully. 

Two  side  pieces  cut  from  K-in«  pine 
wood  in  the  shape  of  a  diamond  12  in. 
long,  constitute  the  frame.  At  each  cor- 
ner of  the  frame  a  roller  is  placed.  These 
should  be  6  in.  long  and  2  in.  in  diameter. 
A  small  nail  driven  through  the  frame 


A  toy  tank  made  of  wood  and  inclosing  a 
motor  and  batteries  for  the  power  plant 


carries,  the  caterpillar  tank  will  crawl 
slowly  along.  The  motor  is  of  the  small, 
toy  size;  from  4  to  6  in.  high  being  plenty 
powerful  enough. — F.  £.  Brimmer. 
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Durable  Terminals  for  Electrical 
Conductor  Cords 

THE  terminals  of  flexible  conductor 
cords  often  become  frayed  with  use, 
a  condition  which  results  in  poor  con- 
nections and  short  circuits.  A  good 
terminal  is  made  as  follows:  Peel  back 
the  insulation  on  the  cord  until  a  clean 
surface  is  obtained;  then  cut  it  off 
squarely  and  bend  the  end  into  a  symmet- 
rical loop.  Dip  the  loop  first  into  solder- 
ing flux  and  then  into  molten  solder, 
holding  it  until  the  solder  "takes."  This 
forms  a  solid  terminal  which  can  be  screwed 
down  tight  without  injury  and  will  prove 
satisfactory.— Thos.  A.  Reynolds. 


Shocking  Device  That  Works  on 
the  Conunercial  Current 

AN  electrical  shocking  device  which 
jLI.  gives  an  even,  soothing  effect  to  the 
nerves  is  preferable  to  those  which  pro- 
duce slow,  intermittent  discharges.  An 
apparatus  for  producing  the  soothing 
current  is  quite  easily  made.  The  source 
of  current  is  an  110  volt  A.C.  which  is 
reduced  by  resistance.  The  main  source 
of  resistance  is  the  weak  solution  of  salt 
and  water  in  the  two  upright  glass  tubes. 

The  electric  light  bulb  is  of 
?  ^  ^  25  watt  power  and  is  used 
I  to  judge  the  strength  of  the 

I  current  and  also  serves  to 

J|  jL  reduce  it.  The  current  can 
T  T  be  regulated  by  means  of 
^  the    two    hat-pins  which 


Resistance  in  two  tubes  to  reduce  alter- 
nating current  for  a  shocking  machine 

project  through  the  stoppers  of  the  tubes. 
One  set  of  binding  posts  is  for  the  main 
circuit,  the  other  is  used  for  the  trans- 
mission of  the  current  into  the  body.  A 
set  of  handles  made  from  the  carbons  of 
old  dry  cells  are  used  for  hand-grips. 

To  regulate  the  shocker,  see  that  the 
switch,  shown  in  the  center  of  the  illus- 
tration, is  turned  off.  Then  short-circuit 
the  hand-Krips  and  turn  on  the  switch 


Push  down  the  hat-pins  in  the  tubes  untfl 
the  wires  in  the  bulb  are  reddened.  Note 
the  amount  of  water  that  is  between  the 
connection  points  of  each  tube.  Add  the 
two  amounts  and  increase  the  distance 
between  them  about  8  in.  A  verj'  low 
current  should  be  flowing  through  the 
apparatus  and  it  is  now  quite  safe  to  grip 
the  handles.  The  current  can  now  be 
varied  to  suit. — John  C.  Jack. 


Locating  and  Repah-ing  Short* 
Circuited  Armature  Coils 

^"^0  locate  a  short-circuited  armature 
X  coil,  pass  a  current  from  a  battery 
of  dry  cells,  or  a  storage  battery,  through 
the  armature,  using  the  brushes  of  the 
machine  for  terminals.  Using  a  low- 
reading  voltmeter,  touch  its  lead  wires  to 
one  pair  after  another  of  the  adjacent 
commutator  segments.  A  zero  deflection 
of  the  voltmeter  needle  indicates  a  short- 
circuited  armature  coil. 

It  will  be  seen,  at  periodic  intervals  in 
passing  around  the  commutator,  that  the 
meter  deflection  reverses,  and  that  just 
preceding  this  transition  point  the  value 
is  less  than  normal  deflection.  This 
merely  indicates  the  passage  from  one 
pole  to  another  on  the  winding.  Thus,  for 
instance,  on  a  four-pole  armature,  there 
will  occur  four  such  reversals.  Switching 
of  the  voltmeter  leads  will  cause  the  meter 
to  register  in  the  right  direction. 

If  a  "short"  is  found,  clean  out  the 
spaces  between  commutator  segments,  to 
be  sure  that  no  mental  dust  is  responsible 
*or  the  trouble.  If  this  trial  fails,  care- 
fully lift  out  the  coil  connected  to  the 
bars  to  which  the  short-circuit  was 
traced,  and  repair  any  insulation  breaks. 

If  a  winding  is  broken,  the  break  may 
be  located  by  connecting  a  battery 
through  an  ammeter  to  two  metal  strips, 
held  apart  by  a  piece  of  wood,  at  such  a 
distance  that  they  will  touch  adjacent 
bars  on  the  commutator.  Holding  this 
device  against  the  commutator  surfaces 
turn  the  armature  slowly  by  hand.  A 
reduced  or  zero  deflection  of  the  meter 
indicates  a  broken  or  open-circuited 
winding.  The  only  thing  to  do  in  this 
case,  is  to  lift  out  the  damaged  coil,  solder 
the  ends  together,  re-insulate  the  break« 
and  place  the  wire  back  in  its  proper  slots 
on  the  armature. — Peter  J.  M.  Clute, 
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Electrical  Devices  and  How  They  Work 


VI. — ^Electrical  metering  inatnimeiits 
By  Peter  J.  M.  Clute,  B.  E. 


ELECTRICITY  b  manifested  to  us 
only  through  certain  effects  which 
it  produces.  These  effects  may  be 
moBily  dwMified  under  diemieal,  thermal, 
magnetic,  and  static  effects. 

Chemical  effect  is  manifested  by  the 
decomposition  of  a  solution  when  a  cur- 
lent  of  dectricity  passes  through  it. 
Thermal  effect  is  produced  by  the  pae- 


A  gas  voltameter  consisting  of  two  platinum 
ekctrodea  immened  in  acidulated  water 


sage  of  an  electric  current  through  a  con- 
ductor of  appreciable  resistance. 

Magnetic  effect  results  from  an  electric 
current  In  a  eonduetor  when  brought  into 
a  magnetic  field,  the  field  being  inoduced 
by  a  magnetic  or  other  electric  currents. 

Static  effect  is  the  attraction  or  re- 
pulsion existfang  between  highly  electrified 
bodies. 

These  effects  all  occur  in  perfect  ac- 
cordance with  definitely  fixed  natural 
laws,  and  as  a  consequence  th^  have  been 
utilized  in  the  design  of  various  instni- 
mente  for  the  meamnement  of  electrieal 
qualities. 

Electroljrtic  meters,  depending  on  the 
chemical  effect  of  the  electric  conent,  do 
not  indicate  directly  in  amperes  the  cur- 
rent flowing,  but  are  used  to  determine 
the  quantity  of  current  which  passes  in  a 
defiidto  period  of  time.  Thus,  they  should 


be  termed  coulomb,  or  ampere-hottr» 
meters.  In  Fig.  1  is  shown  the  gas  volta- 
meter or  electrolytic  meter.  The  gas 
voltameter  consists  of  two  platinum 
electrodeB  immersed  in  acidulated  water, 
so  arranged  that  all  the  evolved  gas  would 
be  collected  in  a  graduated  cylinder.  It 
can  thus  be  demonstrated  that  the 
amount  of  gas  is  entirely  independent  of 
any  consideration  by  the  quantity  of  cur- 
rent flowing.  By  using  solutions  of 
different  metals  for  electrolyte,  it  can  be 
shown  that  the  weight  of  metal  deposited 
on  the  positive  electrode  is  always  pro- 
portional to  the  amount  of  current  in  the 
circuit. 

The  eonunerdal  electrolytic  instrument 

depends  on  the  principle  that  current 
passing  through  a  volume  of  water  de- 
composes it  into  its  constituent  gases, 
hydrogen  and  oxygen.  This  deeomposl- 
tion  is  directly  in  proportion  to  the  cur- 
rent passing,  one  ampere-hour  decompos- 
ing .338  gms.  of  water.  The  current 
flows  through  a  volume  of  water  contained 
in  a  properly  graduated  tube,  the  change 
in  volume  of  water  in  a  given  time,  indi- 
cated by  the  difference  in  levels,  showing 
the  amount  of  current  which  has  passed. 

The  commercial  use  of  electro^jrtie 
meters  is  quite  limited,  and  in  most  cases 
they  have  been  superseded  by  direct- 
reading  electro-magnetic  type  meters. 

The  thermal  effect  of  electric  current  is 
utilized  in  some  instruments  to  measure 
the  current  passing,  by  means  of  the  ex- 
pansion ci  a  wbre.  The  heating  of  a  wire 
is  proportional  to  the  square  of  the  cur- 
rent and  the  resistance  of  the  wire»  when  a 
current  is  passed  through  it. 

Hot-wire  instruments  are  used  to  meas- 
ure current  or  differences  in  potential  by 
the  heating  effect  of  the  current.  Refer- 
ring to  Fig.  2,  a  long  wire,  of  high  re- 
sistance, non-oxidizable  metal,  has  one 
end  fastened  to  a  plate,  passes  over  a 
pulley  and  back  to  the  plate.  A  spring 
attached  to  the  plate  keeps  the  wire 
stretched  taut.  When  a  current  is  passed 
through  the  wire,  it  heats  and  expands* 
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the  increase  in  length  causing  the  pulley 
to  rotate,  carrying  the  arm  with  it.  This 
arm  movement  causes  the  silk  fiber  to 
rotate  the  shaft,  which  carries  the  needle. 

Hot-wire  meters  deflect  in  the  same 
direction  for  currents  in  either  direction 
and  are  equally  accurate  on  direct  and 
alternating  current.  They  are  not  af- 
fected by  stray  magnetism  and  have  the 
advantage  that  they  can  be  calibrated  on 
direct  for  use  on  alternating  current. 
This  type  of  instrument  is  not  generally 
employed  in  practical  work,  but  is  valua- 


HovaUc  needle 
of  meter 


Non-(wdizobi< 
Metol  wire 


String  adjusltr 


pulley 

Hot-wire  meters  deflect  in  the  same  di- 
rection for  currents  in  cither  direction 


ble  for  measuring  currents  of  high  fre- 
quency, such  as  are  used  in  wireless 
telegraphy. 

The  simplest  form  of  meter  employing 
the  electromagnetic  effect  is  the  gal- 
vanometer, an  instrument  for  detecting 
small  currents.  In  Fig.  3  is  a  so-called 
tangent  galvanometer,  the  operating  prin- 
ciple of  which  is  as  follows:  If  a  coil  of 
wire  is  placed  in  the  plane  of  the  magnetic 
meridian  ( N  and  S  line),  and  a  magnetic 
needle  is  suspended  at  its  center,  a  current 
passing  through  the  coil  will  deflect  the 
needle  away  from  the  magnetic  meridian 
by  an  angle  whos^e  tangent  is  proportional 
to  the  current  strength. 

The  D'Arsonval  galvanometer  is  a 
modification  of  the  tangent  galvanometer, 
with  reversed  positions  of  moving  and 
fixed  elements.  In  this  instrument,  there 
is  a  small  solenoid  oscillating  under  the 
directive  force  of  a  permanent  magnet, 


The  simplest  form  of  a 
tangent  galvanometer 


instead  of  a  suspended  magnet  moving 
under  the  directive  force  of  a  coil.  Cur- 
rent which  is  lead  to  the  coil  through  its 
suspension  causes  it  to  rotate  about  its 
axis,  with  a  ten-  ^ 
dency  to  place  frTl 
itself  at  right  Cortpojs 
angles  to  the 
lines  of  force. 
A  pointer  may 
be  fastened  to 
the  coil  to  show  ^' 
the  deflections, 
or  a  mirror  may 
be  used,  from 
which  a  re- 
flected light  ray 
forms  the  point- 
er. In  most  forms  of  this  instrument  (see 
Fig.  4)  a  soft  iron  core  is  supported  be- 
tween the  magnet  poles  from  the  rear, 
leaving  a  space  between  core  and  magnet, 
in  which  the  coil  swings.  This  tends  to 
increase  the  magnetic  field  in  which  the 
coil  rotates,  giving  a  more  sensitive 
deflection. 

Galvanometers  are  generally  used  to 
indicate  the  presence  and  direction  of 
electric  currents  rather  than  to  ascertain 
their  intensity.  The  D'Arsonval  princi- 
ple, however,  can  be  applied  to  portable 
meters  for  the  direct  measurement  of 
voltage  and 
amperage. 
When  used  to 
measure  po- 
tential or  E. 
M.  F.  they  are 
called  voltme- 
ters, and  are 
graduated 
to  read  in 
volts;  and 
when  measur- 
ing current, 
they  are 
called  a  m- 
meters,  and 
read  the  cur- 
rent in  am- 
peres.  In  Fig. 
5  is  shown 
the  D'Arsonval  principle  as  applied  to  in- 
struments of  this  sort. 

In  fundamental  principles,  ammeters 
and  voltmeters  are  alike,  inasmuch  as  the 
deflecting  torque  of  the  instrument  is 
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A  soft  iron  core  sup- 
ported between  per- 
manent magnetic  poles 
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Movable  dement  in 
the  D'Anoaval  type 


proportional  to  the  strength  of  the  mag- 
netic field  multiplied  by  the  current 
flowing  in  the  movable  coil.  An  ammetei , 
■nee  it  measures  the  current  flowing  in 
the  conductor,  must  be  placed  in  series  in 
the  circuit  and  hence  its  coil  should  have 
as  low  resiiitance  as  possible.  On  the 
Other  hand, 

a  voltmeter,  '^J'*^*  /oSSfttShg 
inasmuch  as 
it  measures 
the  potential 
difference  he- 
tween  two 
wires,  should 
be  placed 
aerofls  these 
wires,  and, 
therefore, 
should  have 
a  high  re- 
sistance  so  as 
to  take  but  a 
small  current. 
Since  the 
voltmeter's  resistance  is  fixed,  the  cur- 
rent through  the  meter  will  be  propor^ 
tional  to  the  £.M.F.  in  volts,  so  that, 
like  an  ammeter,  a  voltmeter  really  oper- 
ates in  obediMiee  to  current  variations. 

In  the  ammeter,  the  movable  coil  is 
composed  of  a  few  turns  of  larger  wire 
than  is  used  in  the  voltmeter.  When  de- 
signed for  small  capacity,  the  total  cur- 
rmt  to  be  measured  may  be  passed 
directly  through  the  coil.  For  heavy 
currents,  in  excess  of  the  ampere  capacity 
of  the  wire  or  in  excess  of  full-scale  meter 
deflection,  a  portion  of  the  current  is 
shunted  through  a  low  resistance  dreuit 
called  a  shunt,  which  is  paralided  In  the 
dicuit  of  the  movable  ilwniint.  Thus,  by 
using  a  suitable  shunt,  a  eurrent  of  any 
magnitude  may  be  measured. 

In  the  voltmeter,  the  moving  element 
consists  of  many  turns  of  fine  wire  in 
series  with  which  there  is  a  rssistance. 
This  resistance  is  such  that,  when  maxi- 
mum voltage  is  applied,  the  current 
through  the  movable  coil  is  limited  to  the 
amount  necessary  to  give  full  scale  de- 
flection. 

Electrometers  are  instruments  depend- 
ing upon  the  mutual  attraction  between 
opposite  electrostatic  charges.  If  a  source 
of  E.M.F.  is  connected  to  two  metalUe 
plates,  thsy  will  taJco  charges  in  propor- 


tion to  their  potential  difference,  and  a 
certain  electrostatic  attraction  results. 
If  one  of  the  plates  is  permitted  to  move, 
the  eiectrostatie  eapaeUy  of  the  system 
increases,  thus  increasing  the  amount 
of  the  charges  and  the  force  of  attraction. 

This  principle  is  employed  in  the  con- 
struction of  electrostatic  voltmetera, 
adapted  for  the  measurement  of  high 
voltages.  This  meter  is  easily  insulated, 
of  simple  construction,  requires  no  inter- 
nal resistanee  wire,  It  consumes  no  cur- 
rent on  D.C.  and  practically  none  on  A.C., 
its  deflections  are  independent  of  the 
frequency,  wave  form,  and  stray  magnetic 
fields,  and  it  indicates  equally  well  on 
direct  and  altemating  current. 

The  electrostatic  voltmeter,  shown  in 
Fig.  6,  consists  primarily  of  fixed  and 
movable  metallic  vanes  of  relatively  large 
surface,  generaUy  plane,  but  sometimes 
curved.  The  two  terminals  are  con- 
nected, one  to  the  fixed  part  and  the  other 
to  the  movable  part,  which  has  a  pointer 
attached  to  give  the  deflections  on  a 
graduated  scale.  The  type  of  electro- 
'static  voltmeter  shown  is  designed  for 
potentials  of  1,500  to  10,000  volts. 

In  addition  to  the  above  standard  typea 
of  electrical  meters,  there  is  still  quite  a 
number  of  other  instruments  designed  for 
special  uses.   These  include: 

The  frequency  meter,  or  indicator, 
used  to  determine  the  frequency  or  num- 
ber of  com- 
plete cycles 
per  second  of 
an  alternate 
ing  current. 

The  watt- 
meter used  for 
measuring 
directly  in 
watts  the 
power  expen- 
ded in  a  cir- 
cuit. Watt- 
meters are  of 
either  the  in- 
dicating or  re- 
eotding  type. 
Ohmmeters 
used  to  give 


Ilotabie  vonn 


WW). 


The  voltmeter  consists  of 
find  and  movable 


directly  the  value,  in  ohms,  of  a  rc 
that  is  being  meaoured. 

Thm  dynamometer,  a  moving  coil 
meter,  used  for  measuring  eurrsnt^ 
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E.M.F.'s,  and  power  on  both  D.C.  and 
A.C.  circuits. 

The  permeability  bridge,  an  apparatus 
designed  for  the  determination  of  the 
magnetic  densities  of  iron  corresponding 
to  given  magnetizing  forces. 

The  hysteresis  meter  used  for  measur- 
ing the  hysteresis  in  sheet  iron  and  steel. 

The  Wheatstone,  or  slide-wire,  bridge 
used  for  the  accurate  determination  oi  re- 
sistance. 

The  above  discussion  includes  the 
principal  types  of  meters  and  instruments 
used  in  the  testing  of  electrical  apparatus. 
While  there  are  other  meters  on  the 
market,  it  will  generally  be  found  that 
they  are  simply  modifications  of  one  or 
the  other  of  the  above  typical  meters,  or 
are  designed  for  very  special  or  limited 
use. 

{To  be  continued) 


I 


A  Combined  Electric  Ni^t-Bell 
and  Flash-Light 

N  rigging  up  a  bell  for  an  invalid  it  was 
decided  to  add  an  extra  wire  and 


A  Thimble  Used  as  a  Ferrule  on  a 
Tool  Handle 

AN  old  thimble  makes  an  excellent 
L  ferrule  for  a  small  screwdriver 
handle  or  a  similar  tool. 
A  notch  is  filed  in  the 
thimble  end  to  admit  the 
rectangular  shank  of  the 
tool  like  a  flat  file.  Round 
shanks  may  be  fitted  into 
a  drilled  hole  or  the 
thimble  end  cut  off  entire- 
ly for  tools  like  an  awl  or 
chisel.  The  small  inden- 
tations will  hold  firmly  in 
the  wood  if  the  end  is 
fitted  snugly;  however  a 
prick  punch  or  a  small 
hole  with  a  brad  driven  in 
will  keep  the  thimble  in 
place  on  the  handle.  The  round  end 
of  the  thimble  makes  a  very  neat  fitting 
ferrule  that  is  not  obtainable  in  the  ordi- 
nary kind.— James  M.  Kane. 


Thimble  oq 
wood  handle 


Pear  ah&p« 
p^<5^  button 


A  battery  lamp 
on  push  button 


have  a  flash-light 
as  well  as  a  bell. 
The  bell  and  light 
are  independent 
of  each  other,  al- 
though one  of  the 
bell  wires  is  also 
used  for  the  light 
and  the  same  bat- 
teries work  them 
both.  The  draw- 
ing shows  dearly 
how  to  connect 
the  wire^;. 

A  pear-shaped 
put^h  button  is 
used  for  the  bell 
and  connected  in 
th"    usual  way. 


A  Self -Translating  Telegraph  Line 
for  Amateurs 

THOSE  electrical  experimenters  who 
have  possessed  a  private  telegraph 
line  know  what  fascination  there  is  in 
communicating  with  a  friend  by  this 
means  and  also  know  what  a  wonderful 
possibility  of  misunderstanding  there  is 
in  such  a  Jevice  when  the  operators  have 
only  a  speaking  acquaintance  with  the 


The  flash-light  with  its  relleotor  is  held  in 
place  by  binding  it  with  adliesive  plaster. 
The  switch  consists  of  a  piece  of  spring 
brass  and  a  round  head  screw.   After  all 
the  connections  are  made,  t  he  whole  neck 
of  the  push  button  is  woiitid  with  tapCj, 
Pushing  the  switch  lights  the  light, 
ing  the  button  on  the  end  of  the 
button  rings  the  bell.    Two  cells^ 
battery  will  be  sufficient  to 
the  light  or  bell.— Albert  E. 
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were  it  not  for  the  difficulty  of  learning 
the  code  sufficiently  to  understand  what 
comee  over  tlie  wire.  And  it  is  to  make 
possible  a  line  which  sends  automatically 
and  automatically  translates  its  signals 
that  the  device  illustrated  herewith  was 
developed. 

The  principle  made  use  of  involves  the 
so-called  "step  by  step"  method  of  pro- 
ducing synchronous  motions  at  separated 
points  and  makes  use  of  the  ordinsry  tele- 
graph sounders  and  keys  and  the  ordinary 
battery. 

Reference  to  the  drawings  will  show 
that  there  is  provided  a  flat  wooden  wheel 
having  around  its  periphery  forty  di- 
visions to  correspond  to  the  forty  neces- 
sary characters  of  the  alphabet  including 
the  numerals  and  the  necessary  punctua- 
timi  marks.  To  the  siiaf t  of  this  wheel  is 
rigidly  attaebed  a  thin  metal  raeliet  wheel. 


The  wood  wheel  with  a  thin  ratchet  wheel 
attached  to  turn  it  as  the  soiinder  works 


Ruch  as  can  be  purchased  at  the  store  of 
any  gear  supply  dealer,  having  forty 
teeth.  This  shi^t  is  mounted  to  rotate 
rsthar  stiflQy  between  bearings  formed  by 
screws  having  holes  drilled  in  the  tips,  the 
shaft  being  pointed  at  either  end  to  bear 
in  the  lides.  The  bearing  screws  are 
mounted  in  wood  pedestals,  as  suggested 
by  the  drawings,  and  the  whole  mounted 
on  a  suitable  base.  A  telegraph  sounder, 
or  any  similar  arrangement  of  magnets 
and  lever,  is  arranged  under  the  wheel  and 
has  mounted  at  the  end  of  the  lever  a  thin 
piece  of  spring  metal  which  is  bent  so  as 
to  form  a  hook  to  engage  with  the  ratchet. 
As  win  feadOy  be  seen  this  arrangement 
causes  the  letter  wheel  to  revolve  through 
the  epaee  occupied  by  one  letter  every 


time  the  sounder  arm  is  drawn  down. 
There  is  also  another  piece  of  fiat  spring 
metal  to  prevent  the  wheel  going  back- 
wards and  also  to  press  on  the  ratchet 
continuously  so  as  to  prevent  it  turning 
too  freely  and  thus  getting  out  of  time. 

From  the  above  deecription,  the  use  of 
the  apparatus  will  be  plain.  There  is 
provided  at  each  end  of  the  line  one  of  the 
letter  wheel  machines,  a  telegraph  key 
and  a  battery,  all  connected  in  series  as 
in  an  ordinary  telegraph  line.  When  one 
wishes  to  transmit  he  opens  his  key  lever 
and  makes  "dots"  until  the  letter  he 
wishes  comes  to  the  opening  in  the  shield 
over  the  type  whed,  then  he  pauses  long 
enough  to  let  the  receiver  know  that  that 
letter  is  to  be  copied,  then  proceeds  to  the 
next  letter  and  so  on.  The  end  of  a  word 
is  signified  by  a  space,  and  the  end  of  a 
sentence  by  a  period  or  question  mark. 
The  method  is,  by  its  very  nature,  slow, 
but  is  quite  accurate,  which  is  more  than 
can  be  said  of  the  ordinary  amateur  Morse 
line.  After  some  practice,  fair  speed  can 
be  obtained  though. 

Certain  refinements  naturally  suggest 
themselves  to  the  amateur — such,  for 
instance,  as  having  an  extra  wire  or  a 
duplex  circuit  to  force  a  strip  of  paper  up 
against  the  wheel,  which  would  have 
rubber  type  set  on  it,  thus  producing  a 
printing  telegraph.  It  Is  also  evident 
that  the  line  described  is  a  closed  circuit 
line  and  consequently  gravity  batteries 
should  be  used  as  the  current  flows  all 
the  time  when  no  message  is  being  sent. 
This  is,  of  course,  the  most  reliable  type 
of  line,  but  there  are  many  well-known 
ways  of  producing  an  open  circuit  line  on 
which  ordinary  dry  batteries  may  be  used. 

Another  method  requiring  a  fair  amount 
ct  interesting  developing  work  is  to 
use  low  frequency  alternating  current 
produced  by  a  magneto  generator  to 
operate  the  apparatus.  Thus,  when  it  is 
desired  to  send  a  letter,  the  key  is  simply 
held  down  till  the  natural  pulsation  of  the 
current  has  brought  round  the  proper 
letter,  when  it  is  released  for  a  moment. 
This  method  is  entirely  practical  and  well 
worth  the  trouble  of  constructing  it.  On 
lines  running  more  than  100  ft.  it  is  very 
desirable  to  use  relays,  as  the  current  re- 
quired to  operate  the  letter  wheels  is  too 
much  to  transmit  any  distance  without 
serious  loss  in  the  line. — Cuas.  Horton. 
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Interesting  Method  of  Learning 
the  Telegraph  Code 

IN  learning  either  of  the  telegraph  codes 
one  finds  it  easy  enough  to  learn  to 
transmit  correctly  without  the  aid  of 


A  metal  ball  rolling  in  V-shaped  notches 
having  alternate  contacts  and  insulation 


any  other  person,  but,  when  it  is  desired 
to  learn  to  receive,  it  becomes  abso- 
lutely necessary  either  to  have  a  teacher 
or  some  kind  of  apparatus  to  take  his 
place.  There  are  very  few  students  who 
can  afford  the  services  of  a  teacher  and 
consequently  the  majority  must  secure 
some  sort  of  mechanical  device  to  make 
the  signals.  There  are  several  of  these 
devices  on  the  market  but  as  a  rule  the 
price  is  a  good  deal  beyond  reach.  Fur- 
thermore, in  these  mechanical  transmit- 
ters there  is  not  enough  of  the  element 
of  chance;  that  is,  when  one  has  used  one 
of  these  instruments  for  a  short  time  he 
gets  used  to  the  combinations  employed 
to  such  an  extent  that  the  instrument 
loses  its  usefulness. 

In  learning  the  code  quickly  it  is 
absolutely  necessary  that  one  never  know 
what  letter  is  coming  next  and  it  was  to 
provide  an  arrangement  in  which  the 
element  of  chance  enters  that  the  ap- 
paratus herewith  described  was  developed. 

Reference  to  Fig.  1  will  serve  to  give 
an  idea  of  the  method  used.  The  princi- 
ple in  use  is  to  provide  a  V-shaped  trough, 
for  a  metal  ball  to  roll  in,  and  to  cover 
the  sides  of  the  trough  with  metal  pads 
so  arranged  as  to  correspond  to  the 
telegraph  signals.  When  the  ball  is 
caused  to  roll  over  the  signals  it  makes 
corresponding  contacts  and  a  buzzer 
or  sounder  repeats  them. 

Thus  in  Fig.  1,  A  is  a  baseboard  and 
BB  are  metal  angles  fastened  to  the 
board  so  as  to  form  troughs,  CC,  be- 


tween them.  In  each  trough  is  glued 
pieces  of  paper  or  other  insulation  bent 
at  right  angles,  as  at  EE,  so  arranged 
along  the  length  of  the  trough  as  to  form 
the  signals.  The  arrangement  of  the 
parts  is  clearly  shown  in  the  view,  Fig.  2, 
which  is  a  corner  of  the  apparatiis  with 
the  cover  and  the  front  removed.  It 
will  be  seen  that  there  is  provided  one 
trough  for  each  letter  and  numeral  of  the 
telegraph  alphabet  and  the  insulating 
pieces  are  pasted  in  to  correspond  to  the 
characters  forming  each  letter.  The 
author  uses  forty  characters;  26  for  the 
letters,  9  for  the  numerals  and  5  for 
punctuation  marks,  etc. 

A  cover  for  the  box  is  to  be  made 
of  wood  or  cardboard  so  that  the  ball  will 
be  prevented  (when  the  cover  is  on)  from 
jumping  from  one  g^roove  to  another. 

The  simplest  method  of  using  the  ap- 
paratus is  to  take  it  up  with  the  two 
hands  with  the  cover  on  and  by  tilting 
the  box  to  cause  the  ball  to  roll  back  and 
forth  through  first  one  groove  and  then 
another,  thus  producing  signals  at  ran- 
dom. It  will  be  evident  after  a  little 
thought  that  signals  will  be  produced 
with  this  form  of  the  apparatus  only  when 
the  ball  rolls  in  one  direction  for  all 
letters  except  those  which  are  symmetri- 
cally arranged,  as  for  instance,  D,  E, 


The  ball  may  rtAl  into  any  one  of  the 
notches  without  the  operators'  knowledge 


etc.  It  will  be  evident  to  anyone  with 
the  ability  to  build  the  apparatus  that  a 
passage  could  be  provided  for  the  return 
of  the  ball  so  that  meaningless  .signals 
would  be  prevented  and  also  that  a 
pivoted  frame  might  be  constructed  so 
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that  the  apparatus  could  be  worked  with 
one  hand,  leaving  the  other  free  to  write 
the  characters  as  they  are  produced.  It 

is  also  possible  to  construct  the  apparatus 
in  circular  form  by  arranging  the  troughs 
around  a  conical  piece  and  have  the 
balla  pushed  one  at  a  time  up  through 
the- center  of  the  cone  to  fall  in  one  direc- 
tion or  another  down  the  cone  and  enter 
one  or  other  of  the  troughs  and  then  re- 
turn to  the  passage  in  the  center  to  be 
pushed  up  again.  It  is  furthor  evident 
that  a  magnet  might  be  arranged  in  con- 
nection with  the  above  arrangement  so 
that  as  soon  as  one  ball  made  a  contact 
after  finishing  its  character  the  magnet 
would  push  up  the  next  ball.  Thus  the 
machine  would  be  entirely  automatic 
and  the  operation  eontinuoua.  This  ar- 
rangement would  make  a  very  effectual 
apparatus  for  rapidly  learning  the  code. 

The  apparatus,  in  order  to  continue 
to  work  properly,  should  he  kept  dean 
so  that  the  ball  will  make  perfect  contact 
on  the  sides  of  the  trough. 

Fmr  cheap  construction  thin  shiny  tin 
dundd  he  used  as  this  wiU  not  tarnish 
if  carefully  kept.  A  better  construction 
is  to  make  the  angles  of  thin  brass  and 
have  them  nickel-plated.  Ordinary  .steel 
ball-bearings  will  be  satisfactory,  but 
brass  balls  nickded  are  better. 


Home-Made  Electric  Furnace  for 
Heating  with  Arc  Light 

AN  electric  furnace  of  the  arc  type  can 
S\  very  easily  be  made  by  anyone  from 
the  following  materials:  fire  clay,  as- 
bestos fiber  and  water  glass.  A  mixture 
of  these  ingredients  will  quickly  dry  and 
harden  into  a  fireproof  mass  of  low  heat 
conductivity. 

To  make  the  furnace,  select  a  box  about 
8  in.  long  and  4  in.  square.  Bore  a  hole 
a  little  above  the  center  of  each  end  just 
large  enough  to  take  a  standard  lighting 
carbon.  Then  mix  some  of  the  fire  clay, 
asbestos  fiber  and  water  glass  together, 
until  a  doughy  mass  is  obtained  and  pack 
a  layer  1  in.  thick  in  the  bottom  of  the 
box,  fordng  it  down  as  firmly  as  possible. 
Now  insert  an  ordinary  glass  tumbler  in 
the  center  of  the  box  and  two  wooden  pins 
the  size  of  light  carbons  in  the  holeb  at  the 
ends.  Around  these  pack  as  firmly  as 
possible  more  of  the  mixture,  fitting  the 


box  completely.  Smooth  off  the  top  and 
fin  in  the  amall  cavities  with  a  mixture  of 
fire  day  and  water  glass  alone.  In  sim- 
ilar manner  make  a  cover  of  the  same  size 
and  about  1  in.  thick.    Place  the  box  and 


MiAiurt .  nre  cJay.  Water  qim,  A&bestov' 


Crow  Mctkn  of  the  bos  filled  with 
tiie  nisture  sround  (he  pins  and  tumbler 

contents,  together  with  the  cover,  in  some 
warm  place,  preferably  on  the  top  of  a 

furnace,  and  allow  them  to  dry  for  about 
ten  days.  At  the  end  of  that  time  the 
box  may  be  broken  away  and  the  pins 
and  tumbler  removed.  To  improve  its 
appearance  the  outside  may  be  retouched 
with  a  little  fire  clay  and  water  glass. 
The  result  is  a  very  efficient  arc  furnace  of 
practically  indestructible  material  which 
can  be  used  in  series  with  a  suitable  re- 
sistance on  any  house  lighting  circuit  for 
many  experiments. 


A  Simple  Way  of  Guttiiig  Mica 
V-Rlngi  to  Fit  on  an  Armature 

AN  armature  winder  often  experiences 
l\  much  difficulty  in  cutting  a  V-ring 
from  a  sheet  of  mica  so  that  it  will  fit 
properly.  A  simple  method  of  getting  an 
exact  fit  is  as  follows:  We  will  assume 
that  the  bevel  surface  to  be  covered  with 
mica  is  a  section  of  a  cone,  the  apex  of 
which  would  extend  to  the  heart  of  the 
shaft  at  a  point  which  would  be  the  inter- 
section of  two  lines,  drawn  as  the  contin- 
uation of  the  beveled  surface  of  a  V-ring, 
toward  the  heart  of  the  shaft. 

First,  draw  a  perpendicular  line,  A  A, 
on  a  mica  sheet.  Measure  diameter  of  the 
large  end  of  the  V-ring  with  calipers. 
Place  the  measurement  line,  B  B,  at  right 
with  line,  A  A,  taking  care  that  the  line, 
A  A,  cuts  the  line,  B  B,  exactly  in  the 
center.  Next,  measure  the  diameter  of 
the  smaU  end,  and  make  the  line,  C  C, 
parattel  to,  and  at  a  distance  from  line 
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B  B,  equal  to  width  of  V-ring.  Connect 
lines  B  and  C  on  both  sides,  extending 
lines  to  A  A.  Call  this  {nterseetion 
point  Ff  or  "apparent  apex  of  cone." 

Using  F  as  the  center  and  B  as  the 
radius,  describe  a  large  arc.  Repeat  this 
operation  using  C  as  the  ladius.  This 
gives  us  proper  curve  and  width  o(  the 


Mm.  toy  ml 


Apparent  op«A 


MeHiod  of  laying  out  a  pattern  for  cutting 


mica  V-ring,  Init  to  eUminate  waste  the 

length  should  also  be  known;  the  exact 
length  is  not  needed  and  would  be  im- 
practical for  two  reasons;  first,  it  would 
involve  too  much  figuiing  for  the  average 
armattire  winder  and  take  up  too  much 
time;  second,  because  provision  must  be 
made  for  welding  mica  V-ring  ends  to- 
gether. 

Therefore  the  exact  length  would  be  too 
short.  To  get  the  required  length,  en- 
circle the  large  end  of  a  V-ring  with  a  piece 
id  banding  wire«  allowing  an  extra  inch 
forwdding.  Set  this  measurement  on  the 
large  arc,  and  mark  off  the  points,  D  D. 
Connect  points  D  D  with  the  apex,  F. 
The  V-ring  is  now  all  laid  out  and  ready 
to  cut. 

A  Holding  Clip  for  Making  TesU 
on  Spark  Plugs 

WHEN  testing  the  spark  on  a  set  of 
exposed  sparking  plugs  most  car 
owners  feel  the  need  of  spedal  dips  to 
grip  the  plugs,  which  have  a  habit  of 
tumbling  out  of  contact,  more  particu- 
lariy  when  single  plugs  are  being  tested 
with  the  engine  running.  Under  these 


circumstances,  too,  there  is  a  riek  of 
straining  the  magneto  or  coil  if  a  plug 
swings  past  its  wire  without  a  ground. 
An  ordinary  bicycle  pump  clip  of  the 
double  spring  type  makes  an  excellent 
plug  holder.  One  end  may  be  sprung 
over  any  convmiient  pipe  <tt  bolt  and  the 
inverted  plug  dropped  into  the  empty  end. 


Controlling  an  Oil  Cup  by  Meant 
of  an  Electroma^et 

THE  magnetically  operated  oil  cup 
described  herewith  will  be  found  to 
be  a  very  convenient  means  of  controlling 
oil  feed  in  partially  inaccessible  places. 

An  electromagnet  is  used  in  this  scheme, 
as  shown  in  the  sketch.  To  open  the  oil 
cup,  energize  the  magnet  by  eonlnl 
switch  or  push  button.  The  iron  4kk,  ad- 
jacent to  the  electromagnet,  becomes  mag- 
netized and  draws  up  the  iron  cap  on  the 
top  of  the  (ril  feed  pipe,  and  the  oil  will 
commence  to  drip.  Upon  breaking  the 
circuit,  the  disk  is  demagnetized  and  the 
oil  feed  pipe,  being  no  longer  attracted, 
again  falls  and  cloees  the  feed  hole. 

Regulation  of  the  flow  can  t>e  obtained 
by  adjustment  of  the  iron  disk,  which  is 


titttromoqner    .  ^ 


Remote  (gntrDt(fei|  or  j^J* 
- — Iron  ixrm-ni- 
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Iron  car 
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tromagnet  tiiat 
draws  the  oil  cup 
plunger  by  dectric 
current  oootroUodMt 


connected  to  a  screw  rod,  as  shown.  A 

small  electromagnet  and  a  rheostat  in 
series  in  the  circuit  will  render  the  control 
of  the  oil  cup  quite  precise.  This  device  has 
considerable  worth. — Pbtb  J.  M.  Clotb. 
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Wireless  Work  in  Wartime 


XI. — Radio  transmitters  using 
synchronous  and  quenched  gaps 

By  John  V.  L.  Hogan 


IN  last  month's  article  the  non-syn- 
ehronous  operation  of  a  rotary  gap 
in  the  wireless  traosmitter  of  Fig.  41 

was  decribed,  for  conditions  which  gave 
two  or  three  sparks  for  each  half-cycle 
of  alternating  current  power.  The  curves 
of  eoodenser  disehaiga  are  shown  in 


A  diagram  of  a  radio  transmitter  with  a 
rotaiy  tpark  gap  interposed  in  the  apparatus 

Fig.  42,  where  the  divisions  along  the 
horizontal  line  represent  six-hundredth 
parts  of  a  second.  Since  the  dashed 
wavy  line  shows  the  voltages  at  which 
the  gap  will  permit  a  spark  to  jump,  as 
time  goes  on,  and  the  solid  wavy  line 
indicates  the  potential  available  (in  the 
condenser)  to  produce  a  spark,  it  is 
evident  that  the  discharge  must  pass 
whenever  the  two  curves  cross. 

If  we  now  adjust  the  studs  so  that  they 
are  somewhat  nearer  together,  permitting 
the  spark  to  pass  at  a  lower  vxdtage  (or  U 
we  raise  the  maximum  charging  potential 
to  a  higher  value),  it  is  clear  that  the 
overlaps  will  occur  more  often  and  that 
it  win  thus  be  possible  to  seeorefour  sparks 
in  each  half  cycle  of  charging  current. 
By  proper  selection  of  the  break-down 
and  charging  voltages,  by  changing  the 
wave-form  of  the  charging  voltage,  and 
by  using  a  power  transformer  which  will 
put  energy  into  the  condenser  quickly 
after  each  spark  passes,  it  is  possible 
to  get  a  large  number  of  fairly  regular 
sparks  per  second  with  only  a  low  fre- 
quency of  alternating  current  power. 


The  curves  of  Fig.  42  are  not  complete, 
flinee  the  seeiMidary  condenser  vvdtage 
will  be  bound  to  be  reduced  by  the  with- 
drawal of  energy  for  each  spark;  never- 
thel^,  a  sufficiently  "quick"  or  closely- 
coupled  power  tnmsformer  will  build 
it  up  again  before  the  next  sparking 
time,  so  that  the  general  conditions  wiU 
be  as  indicated. 

For  every  spark  there  will  of  course 
be  produced  a  group  of  radio  frequency 
alternating  currents  in  the  oscillation 
circuit.  With  the  non-synchronous  meth- 
od of  operation  these  will  not  be  of 
the  greatest  power  obtainable  from  the 
same  amount  of  input  energy.  This 
is  because  the  condenser  is  not  dis- 
charged at  the  instant  it  has  been  filled 
to  its  fullest  (nuudmnm  potential)  point 
for  each  spark.  It  has  been  pointed  out 
that  for  a  given  capacity,  the  amount  of 
charge  depends  upon  the  potential; 
obviously,  then,  if  the  condenser  is  dis- 
charged through  the  spark  gap  at  a 
voltage  of  7500  there  will  be  less  energy 
for  conversion  into  oscillations  than  if  the 
charge  is  held  until  the  fuU  potential  of 
10,000  volts  is  reached.  The  greatest 
utility  of  the  non-synchronous  method 
lies  in  the  fact  that  with  it  one  is  able 
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Curves  showing  the  oi>eration  of  the  non- 
aiynchronoua  spark  gap  for  a  wirdess  act 

to  secure  a  fairly  good  and  moderately 
high-pitched  spark  tone  from  low  fre- 
quency alternating  current,  even  though 
at  some  merlfiee  of  eonversion  efficiency. 
By  adjusting  the  gap  for  best  regularity 
(rf  operation,  with  the  fewest  possible 
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"missed  sparks,"  a  clear  chord-like  tone 
is  developed.  This  tone,  when  heard  at  a 
receiving  station,  is  much  easier  to  read 

in  the  presence  of  strong  atmospheric 
disturbances  than  is  the  low  frequency 
rattle  produced  by  60  cycle  current  and  a 
fixed  simple  spark  gap,  such  as  shown  last 
month,  and  the  increase  in  signalling 
effectiveness  thus  gained  more  than 
compensates  for  the  loss  in  conversion 
efficiency. 

Operation  of  the  Synchronous  Gap 

What  would  happen  if  the  rotary  gap 
were  dowed  down  until  only  one  qMrk 
could  pass  per  half-cycle  of  condenser 
voltage?  This  will  depend  mainly  upon 
two  factors:  first,  the  instant  at  which  the 
minimum  break-down  potential  of  the 
gap  occurs,  with  respect  to  the  condenser 
voltage  curve,  and,  second,  the  value  of 
the  minimum  break-down  potential  for 
wUdi  the  gap  ia  adiusted.  To  get  the 
best  reaulta,  Uie  gap  should  reach  its 
break-down  point  jiiBt  at  the  instant  the 
condenser  reaches  its  maximum  charge, 
aa  ahown  In  Fig.  48.  Here  the  daahed  Ifaie 
again  represents  break-down  voltages, 
and  it  is  seen  how  the  gap  reaches  its 
favorable  position  for  sparking  just  as  the 
condenaer  secures  its  maximum  charge. 
To  maintain  these  conditiona  it  ia  necee- 
aary  to  mount  the  rotary  gap  element 
direelly  upon  the  shaft  of  the  generator 
wUdi  produces  the  alternating  current 
for  the  power  transformer,  so  that  the 
time-relation  between  the  two  variables 
will  be  strict  and  unchanging.  A  careful 
adjuatment  must  be  mi^e,  by  moving 
the  fixed  dectrodes  backward  or  for- 
ward around  the  circumference  of  the 
gap,  80  that  the  shortest  gap  length 
occurs  just  when  the  oondenaer  ia  reaidy 
for  dlaeiiarge;  oCherwIae  no  apaik  will 
pass,  or  else  only  part  of  the  energy  will 
be  drawn  from  the  condenser  at  each  dis- 
charge. This  method  of  working  is  called 
the  synchronous  discharge,  since  the 
applied  voltage  and  the  gap-discharge 
vdtage  vary  automatically  together  or 
^rnehronously.  It  provides  what  is 
probably  the  beat  method  of  securing 
maximum  power  together  with  a  spark 
regularity  so  perfect  that  a  clear  musical 
apark  tone  is  had  at  any  frequency. 
T^get  high  pitched  spark  tones,  how- 
ever, a  fairly  high  frequency  alternating 


current  must  be  used,  since  there  is  only 
one  spark  for  each  half  cycle.  Thus  n 
500  cycle  current,  as  shown  in  Fig.  43, 
will  produce  a  spark  tone  of  1.000  im- 
pulses per  second.  As  before,  each  dis- 
charge generates  a  group  of  radio  fre- 
quency oscillations  in  the  primary  circuit 
consisting  of  the  condenser,  spark  gqi 
and  inductance  L,  (of  Fig.  41). 

It  should  be  noted  that  in  general  the 
non-esmchronoua  method  of  operatSon 
involves  the  use  of  a  rotary  gap  driven 
by  a  separate  direct  current  motor  with- 
out any  particular  relation  to  the  input 
frequency,  and  that  the  aparking  and 
missing  times  occur  at  random.  In  Fig, 
42  is  shown  a  perfectly  adjusted  relation 
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between  the  gap  frequency  and  that  of 
the  applied  current  which  b  almost  im- 
possible to  hold  in  practice,  although  it 
may  often  exist  for  short  times.  With  the 
a^arately  driven  gap  it  la  poadile  to 
slow  down  the  discharge  frequent  until 
it  is  exactly  twice  that  of  the  applied 
alternating  current  power,  and  so  to  ap- 
proximate the  synchronoua  diac^arge 
condition.  It  is  impossible  to  maintain 
the  instant  of  discharge  correctly  in 
phase  (or  in  step)  with  the  power  current 
in  thb  way,  however,  and  consequently 
for  best  synchronoua  operation,  the  direct 
mechanical  connection  of  the  rotary 
gap  and  the  generator,  must  be  relied  upon. 

Coostrvictioa  of  the  Quenched  Gap 

A  fourth  type  of  gap,  shown  in  Fig.  44, 
is  largely  used  in  spark  transmitters. 
This  usually  consists  of  highly  cooled 
enclosed  paralld  sparking  surfaces,  often 
of  silver,  which  are  mounted  in  pairs  and 
separated  only  about  1-100  in.  The 
sparking  potential  of  such  a  gap  unit  is 
about  1,000  volta,  and  to  build  up  the 
breaking-down  potential  to  a  higher  value 
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a  number  of  the  units  or  pairs  are  con- 
nected in  series.  This  construction  has 
received  the  name  of  "quenched  gap," 
since  when  it  was  first  used  it  was  pre- 
sumed to  have  an  especially  effective 
quenching  or  extinguishing  action  upon 
the  spark  passing  across  it.  The  quench- 
ing action  is  now  generally  held  to  be  more 
dependent  upon  the  correlation  of  circuit 
adjustments  than  on  the  gap  structure 
itself,  however,  as  will  be  explained  later, 
and  the  gap  is  merely  one  form  of  device 
which  is  capable  of  giving  extremely 
uniform  operation.  This  regularity  of 
operation  depends  largely  upon  the  fact 
that  the  current  through  the  gap  is  kept 
small,  and  the  surfaces  are  kept  clean  and 
parallel,  so  that  successive  discharges 
take  place  from  different  portions  of  the 
discharge  plates.  Thus  extreme  heating 
of  any  one  point  is  prevented,  and  the 
gap  may  be  relied  upon  to  discharge  at 
a  quite  definite  potential  time  after  time. 

The  basic  operation  is  exactly  as  in 
all  the  other  spark  gaps  considered.  The 
construction  shown  in  Fig.  44  involves 
plates  having  cooling  flanges,  separating 
feet  and  the  silver  sparking  surfaces  in- 
dicated respectively  by  F,  G  and  H,  which 
are  placed  face  to  face  (spaced  accurately 
by  the  insulating  gaskets  1)  in  pairs  as 
shown.  The  entire  group  of  from  six  to 
thirty  or  forty  units  is  clamped  together 
in  a  special  form  of  rack. 

This  quenched  gap  is  connected  into 
the  normal  circuit  of  Fig.  41,  replacing 
the  rotary  gap  there  shown.  For  best 
operation  it  requires  a  circuit  adjustment 
somewhat  different  from  that  used  with 
the  rotary  gap,  since  with  "quenching" 
operation  the  endeavor  is  to  transfer 
the  energy  of  the  radio  frequency  oscil- 
lating currents  across  the  transformer 
with  primary  Li,  into  the  antenna  cir- 
cuit, in  the  shortest  possible  time.  Under 
these  conditions,  the  gap  discharges  so 
regularly  that  a  pure  musica'  signal 
tone  is  heard  at  the  receiver.  The  tech- 
nical differences  between  so-called  "quench- 
ing" and  "non-quenching"  operation 
may  be  understood  from  a  study 
of  such  authoritative  treatises  as  Ze- 
meck's  "Wireless  Telegraphy";  the  princi- 
ples given  in  the  foregoing  are  sufficient 
to  bear  in  mind  during  the  first  survey  of 
the  action.  The  war-time  student  requires 
only  such  a  grasp  of  the  general  subject 


of  radio  as  will  permit  him  to  get  into 
practical  field  work  at  the  earliest  moment. 

Production  of  Radio  Waves 

The  oscillating  currents  of  the  con- 
denser circuit  (Fig.  41)  are  transferred 
into  the  antenna  and  ground  circuit  by 
the  transformer  action  of  coil  Li  upon  its 
secondary.     Similar  radio  frequency  cur- 

rents  are 
consequently 
generated,  in 
groups,  in 
the  aerial 
wires  which 
stretch  up- 
ward to  the 
mast  top. 
These  anten- 
na currents 
result  in  the 
production  of 
radiant  ether 
waves  of  the 
same  radio 

frequency.  The  wireless  waves  pass 
outward  over  the  surface  of  the  earth, 
in  all  directions,  at  the  speed  of  186,000 
miles  per  second;  some  small  portion  of 
the  radiated  wave  energy  reaches  the 
receiver  to  which  the  messages  are  sent. 

The  closing  articles  of  this  series  will 
take  up  the  interception  of  the  radio 
waves  at  the  receiving  station. 
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Separating  feet  and 
sparking  surfaces 


Mind  Reading  by  Wireless— Try  It 
on  Wise  Friends 

THE  mind  reader  bounds  up  every  few 
months.  The  feats  he  can  perform 
are  little  short  of  marvellous.  William  \ 
Dubilier  of  New  York  has  given  the  fol- 
lowing details  to  the  Popular  Science 
Monthly  of  how  many  of  these  mind 
readers  work.  Any  wireless  enthusiast  can 
set  up  equivalent  apparatus  and  obtain 
equally  good  results. 

Dress  yourself  or  a  friend  up  as  the 
mind  reader.  Oriental  costumes  are  all 
the  style  in  the  mind-reading  profession, 
and  in  this  case  are  especially  necessary 
because  a  Turkish  or  Indian  turban  makes 
an  excellent  headpiece  by  which  the 
mind  reader  can  conceal  a  pair  of  tele- 
phone receivers  clamped  to  his  ears. 
Around  his  body  just  beneath  the  shoul- 
ders are  wound  some  100  turns  of  No. 


Digitized  by  Google 


960 


Popular  Science  Monthlij 


30  double  cotton-covered  copper  wire, 
the  ends  being  directly  connected  to  the 
receivers.  All  wiring  is  of  course  con- 
cealed by  the  mind  reader's  cloak,  his 
turban,  and  perhaps  a  high  collar  of 
some  sort  around  his  neck.  Wired  up 
in  this  way,  the  mind  reader  is  ready  for 
action. 

But  the  mind  reader  must  have  an 
accomplice.  The  idea  is  that  some  mem- 
ber of  the  audience  before  which  exhibi- 
tions are  given  be  requested  to  show  some- 
thing to  this  "friend"  (the  accomplice), 
whereupon  the  mind  reader  will  tell  what 
it  is.  For  instance,  the  "friend"  may 
be  shown  a  watch,  and  the  mind  reader 
requested  to  tell  what  time  it  is.  Or 
perhaps  the  object  exhibited  happens  to 
be  a  newspaper  and  the  person  with 
occult  powers  is  asked  to  tell  what  head- 
line the  exhibitor  has  his  finger  upon. 
Many  such  tests  can  be  devised. 

Around  the  accomplice's  body  just 
beneath  the  arms,  in  the  same  way  as  in 
the  case  of  the  mind  reader,  are  wound 
about  fifteen  turns  of  No.  16  double- 
cotton-covered  wire.  This  serves  as  a 
sending  "aerial,"  while  the  turns  on  the 
mind  reader  serve  as  a  receiving  "aerial." 
As  shown  in  the  diagram,  the  turns  of 
wire  on  the  accomplice  are  in  series 
with  several  cells  of  flashlight  battery 
concealed  in  some  manner  on  his  person. 


of  course  reads  it,  or  otherwise  notes 
what  is  necessary,  and  telegraphs  the 
information  to  the  mind  reader  over  the 
miniature,  short-range  wireless  just  de- 
scribed. The  accomplice  may  have  his 
key  in  a  coat  or  trouser's  pocket  and 
manipulate  it  by  a  hand 
"carelessly"  placed  there- 
in, or  he  may  have  the 
key  in  a  shoe  and  operate 
it  by  pressing  with  a  toe. 
In   this   last   case  con- 


the 


Sending  aerial 


Receiver* 


I^Receivir\9 
aerial 


I  in  pocket 

Diagram  showing  the  arrangement  of  parts  on 
the  body  for  mind  reading  sending  and  receiving 

Also  in  the  circuit  are  a  key  and  a  small, 
almost -noiseless  buzzer,  likewise  con- 
cealed. 

When  the  person  who  sets  out  to  test 
the  mind  reader's  powers  holds  something 
up  before  the  accomplice,  the  accomplice 


The  audience  being  entertained  by  a  seem* 
ingly  miraculous  way  of  mind  reading 

siderable  skill  is  necessary,  but  by  diligent 
practice  professional  accomplices  some- 
times attain  great  proficiency. 

The  accomplice  may  wander  anywhere 
about  the  room,  wherever  he  may  be 
called,  in  fact,  by  those  who  desire  to 
test  the  mind  reader's  powers.  Still 
wireless  works  regardless  of  the 
changes  in  position.  By  pretending 
that  peculiar  psychopathic  influ- 
ences exist  between  accomplice  and 
mind  reader,  the  illusion  may  be 
heightened.  The  audience  will  won- 
der how  any  two  persons  can  carrj' 
on  thought  transference  to  any  such 
great  extent.  Yet  the  initiated 
wireless  man  knows! 

While  the  amateur  is  now  barred 
from   using   his   wireless  instru- 
ments, this  idea  presents  a  new  and 
interesting  way  of  making  use  of 
parts  of  his  apparatus  and  of  keep- 
ing in  practice  in  sending  and  re- 
ceiving. It  also  provides  entertain- 
ment for  his  friends.  The  apparatus 
is  not  difficult  to  construct  and 
it  may  be  used  many  times  in  school 
work  or  for  private   theatricals  as  a 
paramount  feature  for  the  evening  en- 
tertainment.    Amateurs  who  have  put 
the  idea  into  execution  are  enthusiastic 
regarding  it. 
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Build  With  A  Saving 

TV/rODERN  methods  in  the  manufacture  and  use 

of  painta  and  stains  have  greatly  reduced  the  cost  of 
home  building.  It  now  ia  [)oasiblc  for  vou  to  obtain  the  rich- 
est and  most  varied  efFects  of  tone  and  color  in  the  interior 
of  5"our  home  and  still  employ  the  moat  inexpensive  %vooda 
for  finish  and  trim. 

Furthermore,  the  wartime  advance  in  the  price  of  lumber 
has  been  little — much  less  than  that  of  any  other  building 
material.  And  the  lowest  priced,  high  grade  lumber  on  the 
market  today  is 

Southern  Pine 

•*  The  Wood  of  Service  " 

Southern  Pine  in  all  its  forma  is  as  perfectly  manufac- 
tured as  the  most  expensive  hardwoods;  it  is  durable  an<i 
workable,  has  a  w^onderfully  varied  and  beautiful  ^rrairi.  and 
its  satiny  texture  takes  and  holds  painta  and  stains  perfectly. 

Build  That  New  Home  Now! 


Send  todaif  for  a  cony  of  the  handsome  and  instructive 
book,  **  The  Interior  of  1  our  H<'t)ir,"  juHt  issued.  It  is  free 
for  the  asking  if  you  address  Department  1-55. 
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The  ^ew  Shaving  Stick 
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OLGATE'S  "Handy  Grip**  combines  economy,  convenience, 
speed,  and  comfort  better  than  any  other'shaving  preparation.  We 
couldn't  improve  the  soap,  so  in  each  detail  of  economy  and  con- 
venience we  improved  the  box  to  mcJce  it  worthy  of  its  contents- 


"HANDy 
GRIP'. 


"HANDY 
CRIP" 


fne  last  of 
stick— 
«>o  Waste 


111 

HANDY  CRip 


Stickit 
on  tHe  oew 


the  cottiP*'^ 
GnP 
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The  Last  Word  in  Shaving 
Convenience  &  Economjr 
AHandy  Grip"  should  be  in  every  soldier's  kii 
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«*w  Vir*a»  Ta^m^  HactaM  Cm 


The  greatest  music 
by  the  dreatest  artists 
^ojily  onVictrola  Records 

Who  are  the  greatest  artists? 
The  talented  singers  and  instrumentalists 
who  by  reason  of  their  superior  artistry  arc 
famous  the  whole  world  over 

— who  charm  hosts  of  music-lovers  upon 
their  appearance  on  the  opera  and  concert 
stage 

— who  have  chosen  Victrola  Records  ex- 
clusively to  carry  their  art  to  all  the  world  and 
immortalize  them  for  all  time. 

Hear  your  favorite  music  today  at  any  Victor  dealer's. 
He  will  gladly  play  for  >oii  any  Victrola  Records  by  the 
vrorld's  greatest  artists,  and  give  you  a  copy  of  the  Victor 
Record  catalog — the  most  complete  catalog  of  music  in 
all  the  world.  AsIc  to  hear  the  Sacnger  Voice  Culture 
Records. 

Victor  Talking  Machine  Co.,  Camden,  N.  J.,  U.  S.  A. 

Brrliner  r.mnn^ionc  Co.,  Montml.  Cuuuitaa  DiUrilxiton 
Important  Notice:  Vicior  Rcc»td«  and  Vicioi  MicSiM*  arr  Kicii- 
liAcally  cixitdinated  and  irnchrnnizrd  brour  tpcciat  pmcraari  of  msnu- 
(acture,  and  ihcir  u»r,  one  with  ibe  other,  i*  abioluiely  eacrniiat  to  a 
perfect  Viciof  reproduction 

New  Victor  Records  drmoiMtrat^d  at 
ail  ilaalars  oa  tlia  lat  of  aach  mootli 
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Extra  ^Ever-Ready' Radio  Blades  (j.for 

I  AMERICAN  SAFETY  RAZOR  CO.  bic:Bro6Uyn,NY 
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SENECA  CAMERAS 


I  IKE  the  Indian  Tribe,  after  which 
J—'  they  are  named,  Seneca  Cam- 
eras are  thoroughly  American. 

They  want  to  help  win  the  war  by 
taking  pictures  here  at  home  for  the 
Soldiers  in  France  and  in  the  Training 
Camps. 

Seneca   stands    for    picture  making 
satisfaction.    Get  a  catalog  from  your 
dealer  and  choose  your  model.  Home 
pictures  will  cheer  your  soldier. 

Seneca  Camera  Mfg.  Company 

I  57  State  St..  Rochester.  N.Y. 
V.  S.  A. 

Seneca  Folding  Scout 

3  A  Sure  I  «kr»  1  '  ,  s  S  '  ^  in.  Picture* 
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MARMON 


lipO  Pounds  Lif^tei' 
Roominess  is  an  outstand* 
in^i  Marmon  excellence — 
wider  seats  and  deeper 
Fides —  notwithstanding 
'.  hat  the  Mormon  is  cios- 
r  to  the  ground  than 
.  omparable  cars.  View 
I  his  open  model  at  the 
motor  shows. 

NORDYKE  kg'  Marmon 
Company 

EttabliMhrd  in  Si 

INDIANAPOLIS 


)IAJIA 
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THE  BAYER  CROSS  appears  on  the  Only  Genuine 
Aspirin,  made  in  the  United  States  for  more  than  10  years. 

"It  is  better  to  be  safe  than  sorry"  is  an  old  saying  that  is 
particularly  applicable  to  the  purchase  of  pharmaceutical 
preparations,  and  is  strikingly  true  in  the  case  of  Aspirin. 

Why?  Because  unscrupulous  dealers  have  adulterated 
Aspirin,  as  confirmed  by  the  Boards  of  Health  of  vari- 
ous large  cities.  There  have  been  instances  in  which 
dangerous  drugs  have  been  sold  in  place  of  iL  There- 
fore, you  are  right  in  insisting  that  every  pack* 
age  and  every  tablet  bears 


The  Bayer  Cross— 


i  our  Guarantee  cf  Purity" 

4i»-Mrk  "Aspirb"  (Re(.  U.  S.  Pat.  Off.)  b.a  t*u- 
'  tk*  BoaiMccticacidnttr  of  ultrrtic'cU  ia  ikfM 
rapialct  ii  of  lk«  reliable  Barer  maauf  tclarc. 
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aristoa'af  of fire -safe  roofings 

COLORBI£ND€  SHINGI£S 

of  JOHNS-MANVILLE  ASBESTOS 


SIXTIETH  ANNIVERSARY 


Sixty  ji  nrs  liiivi>  bcon  clcvoo-d  liy  ISmy  Itri>(lii>i>  to  tin-  study 
of  tlif  maiiiiriK'tiii I-  .if  VHiriNli.  Tlio  xmii  of  tin-  kiii>\vli>i|p-  thus 
K'Unt'd  Ik  evidenrcd  In  thf  siippiior  (|unllly  of  iiur  various  pnv 
oin  f.  'lliis  iiiialliy  Is  a  «un:anty  of  l»fiiiitv  ati<l  |H'rinaiii-ii'-<-.  and 
tlie  Heny  label  u  Hufc  kuUU;  foi-  every  user  or  buyer  of  variiisli. 

Write  for  our  new  booklet  illiiKtnitiiiK'  viirloiis  attmc- 
t'wf  Ml  lifiiif^  for  u-iii(j  tlie  follow  ing  Berry  Fiiiii-lies. 

l.UTvhrrry  White  Ilnoiinl  Liquiil  Uritnilr  flwn  \  (nuixh 

I.Hxrlirnn  Wall  li»ixln*  lt>iri)ria(IStiiiiiFiui><h 
Luj-^lnnif  Hof.)/  liiilnh  Atilii  futur  1«miii«/k»i 

J.uj-ihtni/  Sim  I    \  II I II  lull  Fluor  W'ltr 

Rerry  Prrm..  Inc.  Itftroh.  Mjrli.  Walk.-rvllle.  Ont.  San  I  ranil.Hro 

^  (■««! 


STAlfiS      VARNISHES  ENAMELJ" 
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<i:he  Watch 
with  the 


AS  soon  as  your  jeweler  shows  you  the  Watch 
with  the  Purple  Ribbon,  you  will  detect  t 
nicety  of  finish  and  a  beauty  of  design  which  tell  of 
skilful  workmanship  and  high  manufacturing  stand- 
ards. And  the  experienced  jeweler  will  confirm 
your  own  favorable  opinion. 

The  Chesterfield  Extra-Thin  models  are  particu- 
larly noteworthy  examples  of  how  modem  watch 
experts  may  combine  beauty  and  thinness  with  the 
year-in  year-out  accuracy  which  exacting  watch 
owners  demand.  Prices  range  from  $20.00  to  $125. 

See  f hete  watches  of  ftyle  and  accuracy  at  your  jeweler's 
and  let  ut  send  you  "A  Book  of  Beautiful  Watchet." 

South  Beod  Watch  Company,  23  Studebaker  St.,  South  Beod.  lod. 
Aer  ^Mn.  Muktn  tj  Staudmrd  Jtailrtd  Wmtek*i 
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THEnoticeable  preference  for Fatimaa 
in  the  Army  and  Navy  among  offi- 
cers and  men  alike  is  due,  of  course,  to 
the  very  t<auic  thing  that  makes  Fatimas 
80  widely  popular  in  every-day  life. 

In  addition  to  their  pleasing  taste, 
Fatimas  offer  true  smoking  comfort — 


rutrnn  pen  uooett  a  wtbu  tobwxio  ook 

while  being  smoked  and  afterwards,  too. 
So  that,  even  if  occasionally  a  man  does 
smoke  more  often  than  usual,  Fatimas 
never  unpleasantly  remind  him  of  it. 

That  istruesmokinscom/brl.-common 
sense  in  cigarettes.  It  is  why  Fatimas 
are  known  aa  a  sensible  cigarette. 


FATIMA 

A  Sensible  Cigarette  l^r 
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VEY  TREE  SURGEONS 


Lsk^t  of  the  laie  Joitph  H.  Choale,  Stockhtidgt,  Man.,  famous  allk'  for  the  greatness  of  tb  owner  artd  the 

tharm  of  its  asihtic  and  mature  setting 

yHE   fine  old  trees  on  this  beautiful  estate  were  intrusted  to  the 
skilful  care  and  masterful  art  of  Davey  Tree  Surgeons,    Tlie  re- 
sults have  been  more  than  gratifying.    Among  hundreds  of  distin- 
guished Davey  Tree  clients  are: 


Capt.  J  R.  DcLAMAR 
Dr.  ANNA  SHAW 
Mr.  THOMAS  E  WILSON 
Mr.  E.  T.  STOTESBURY 


Mr.  FREDERICK  W.  VANDERBILT 
Mri.  K  DEXTER  McCORMIOC 
Hon.  MYRON  T.  HERRICK 
Mr.  JESSE  ISIDOR  STRAUS 


The  saving  of  priceless  trees  is  a  matter  of  first  importance  on  every 
estate.  Davey  Tree  Surgery  is  a  fulfillment  of  the  maximum  expecta- 
tions of  those  wrho  love  and  value  trees.  A  careful  examination  of 
your  trees  will  be  made  by  appointment 

THE  DAVEY  TREE  EXPERT  CO..  203  ELM  ST..  KENT.  OHIO 

Brnnch  Offices,  with  telephone  connectiona:  225  Fifth  Ave.,  New  York 
201  7  Land  Title  Bldg..  Philadelphia:    450  McCormick  BIdg..  Chic«80 

/oAn  Daoey,  Father  of  Tree  Surgery 


Permanent  repre»entative«  located  at 
Albkaiiy.  Ballimorr.  Booton,  Buffalo, 
Ctncintuili,  Cleveland,  Detroit,  Har> 
iiaburK,  Hartford,  Jamaica.  L.  I., 
K*M«*City,  Lenox.  Louiiville.  MiU 
waukre.  Minneapoln^Newark.  N.  J., 
Ncwpitrt,  f^tt•burRk,  PouRhkeepaie, 
:>(  I  k>u>«.  Stamford,  Waahington. 
(Main*. 


Canadian  addrew 

22  Victoria  Square,  MontrtaL 


Every  real  Davey  Tree  Surveon  ia  in 
the  employ  of  The  Davey  Tree  Ex- 
pert Company,  and  the  public  ia 
cautioned  avainat  thoae  falaely  rep* 
reaenbnB  themaelvea. 
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t  (Kelielp  of 


e\ery  woman 
in  the  land" 


Uncle  S£iTrL» 


P 


XTRlO  riC  men  and  wonun  arc  doing  fv<^r>- 
tliiu;^  I){)ssil»le  to  help  Ifiu  lc  Sain.  It  is  the  jiatriotic  duty 
f  every  woman  to  conserve  her  food  and  energr>'  as  nuich  as 
Mssihie,  so  as  to  be  able  to  spend  extra  time  in  helping 
Jncle  Sam. 


1^ 


Food  wUI  win 
thr  war.  don t 
WMC  U." 


The  Napance  Dutch  KItchcnct  enables  y^M 
to  save  fioin  one  to  two  hours  a  day  of  the 
daily  work  in  the  kitchen.  It  places  within 
y  >ur  easy  reach  every  cooking  utensil  and 
all  injrredients  used  in  cookin^r  and  bakuig. 
Tlie  extra  time  saved  can  be  devoted  to 
work  that  will  hi.-Ip  Uncle  Sam. 

Ask  Your  Dealer  to  Shew 
You  The 


The  NajKinee  Dutch  Kitchenet  Is 
sr. Id  by  first  class  dealers  every- 
where. You  should  have  one  in 
your  kitchen,  because  it  conserves 
food,  time  and  enenjA'.  A>k  the 
Na|>anee  Diit<  h  Kitchenet  dealer  to 
tell  vou  about  the  superior  features 
of  this  desirable  kitchen  caf>inet. 

Form  a  Partnership  with  Uncle  Sam 

To  r liable  the  liou»<-wife  to  fct  a  brrtrr  tj^  '  r  • ,.  f  g( 
•*  liol  I  riclc  Sam  of  hrr  »  r  hivr  k- 
);•»  rntillcd   "  Korm  a  Partnrr»l<tp  Vi;..  -j.  ' 

Uouklrt  ii  abaoluirly  |re«  to  anyone  vbo  wruea  lor  i- 

COPPES  BROTHERS  &  ZOOK 

I  Ml  1. v.* A 
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PVER  think  of  this— how 
important  a  role  a  bed- 

spriiiu  plays  in  your  life?  It  makes 
your  sleep  cither  restful  or  unconi- 
fortaiiie — leaves  you  either  refreshed 
or  dull  ill  the  morniMii — prejjured 
for  success  or  failure!  The 

Way  Saq\e  s  s  S^^rVsvq 

r»fTcrs  t!if  utmoftt  in  slccpiiivr  roni- 
fort  :ir»d  rc5>tfuliicss.  Oiouiwiits  do  not 
I  f  til  to  eciitiT.  Oiiai  lcr  rentm  y  Ki'^'ranty. 
^(»  niirhts'  fnf  trial  Ask  your  nearest 
"Way"  dtMlcr. 

\\  "Ir  ff»j  liiHikIrt  cjiiiljini  ic  tlir  U(ii<|ur  fcaturm 

</f  llir  W  x\  ^^•ll■n  Sifilii.l  lioliow  lalilr  coiut'uillufj. 

Way  Sagless  Spring  Co.,  Minneapolis,  Minn. 

i->..''U in  12  liliti.      Mu.'i  ,!>,  /  fit  f'l   A  •;><  yili^rilt 
Sl.ilfi  if  ButKn  lhxu  l.:ifi  ijtKii,  .V.  >'. 


 ^ 
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The  New 


nea  u  iifid  in  design 
TnorouMj'  modem 
Mechanically  right 


STUDEBAKER  ^ 

Detroit,  MicK  South  Ccnd  Ind.  Wa.Ucrvillc.  Ont 
Address  *  i  corrcsponc!c7M:c  to  South  Bend 
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Secret  of  Shock  Resistance 
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W.  IRE-WOUND  Us,  suns,  builu 
i  of  spiral  or  coil-wrapped  cable, 
withstand  j^rcator  ftrinu  stress, 
and  last  longer  than  ordinary  guns. 
Says  Popular  Science: 

"  1  hr  kig  gun  fnund  >i'l/i  ulirt  ii  'ralln  ilrnnter 
than  line  fiuill  of  rififi.  nr  banJi  of  SUel  *  *  /tt 
maifinii  'i  u  ii'-ui'inJ  gun.  ihr  u  <ir  n  u'nunj 
lounj  jriii  "wnj  *   *  m-^'f  a  l^unJ'<J  miles 

\X^ith  cable-cord  (a  sturdy,  resilient 
Kision  of  cord  and  rubber)  supplant- 
ing wire,  Gcxxiricl^  Silvertown  Cord 
Tires  are  built  like  wire-wound  big 
guns.  Built  thu>  to  reMSt  road  shtvk, 
they  outlast  ordinary'  tires. 

Practical    usiiL!'.-  confirms  science. 

SILVKRTOWN  CORDS  and 

BL.VCK  SAFETY  TRE.ADS, 

put  to  nan  on- wide  road  tests  by 
GcKKirich  Test  Car  Fleers,  hav  e  proved 
the  durability  and  dependabilty  of — 
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« 
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TEBTED^fTlRES 


,••  -  -fc-.-  .mwm,  .«•.  '-.IW.'»«II'.II.'   .11.  Al. 

'  ' ''^\y\  c\  ' }  '^^^    CITY    OF  GOODRICH  •  AKRON,  OHIO. 
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More  and  more 
they  come  to  ' 

HAV0LiNE  OIL 

Experience  is  the  great  teacher  when  it 
comes  to  knowing  what  helps  your  motor 
attain  100%  performance.  When  you 
come  to  Havoline  Oil  for  your  motor,  you 
will  detect  the  ditference  immediately. 
You  will  thoroughly  appreciate  the  dif- 
ference after  a  few  weeks.  You  will  be 
glad  of  the  difference  if,  after  a  few  years, 
you  decide  to  sell  your  car  or  trade  it  in 
for  a  new  one. 

Havoline  Oil  is  ihe  safest  oil  you  can  use  m  your 
molor,  no  matter  what  llie  car,  the  model,  the 
season,  or  the  driving  condition.  This  has  been 
proven  by  a  vast  majority  of  the  better-class 
owners  of  cars  throughout  the  country. 

Havoline  greases  are  compounded  of 
Havoline  Oil  and  pure,  swert  tallotO. 
Clean  to  handle  and  correct  in  body, 

3nbian  defining  Companp,  New  York 

Siuorporaull 
PtoJuctrt  arxi  R^nea  of  PetraUttm 


MARMON 
34 


•  The  wider  seats,  the 
deeper  sides  end  the  slant- 
ing windshield  are  attrac- 
tions that  distinguish  the 
New  Series  Marmon  34. 

One  chassis  for.  all  types 
of  bodies;  136-inch  whed- 
base;  1100  pounds  lighter. 

NORDYKE  &  MARMON 
COMPANY 

Estahlishsd  1851 
_  INDIANAPOLIS 
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The  new  Paige  Larchmont 
"four-passcn^cr"  is  generally 
conceded  to  be  the  smartest 
motor  car  creation  of  the 
present  season.  In  design 
and  luxury  of  appointment  it 
rivals  the  finest  productions 
of  European  makers. 


ize  that  every  cent  of  every  dollar  receive 
Cross  War  Fund  is  spent  for  War  Rel  le 

which  accrues  from  the  banking  of  funds  actually  has  made  avail- 
r  Relief  one  dollar  and  two  cents  for  every  dollar  contribuled. 

Policy  is  an  Ally  that  never  breaks  faith 

I  Insurance  Company  of  America 

un<]er  the  laws  of  the  State  of  New  Jersey  . 
iJcnt  HOME  OFFICE.  NEWARK.  N.  J. 
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aristocrat  of  fire-safe  roofih 

COIOR«I£NDG  SHI 

of  JOHNS -MANVILLE  ASBEs] 


£3  iffi 


oA  Roof  where  Beauty  an 
Utility  meet 

A ROOF  texture  of  Ottepuonil  interest, 
gained  by  the  apparently  accidental 
bletidjne  of  rich  color  and  soft  shingle out- 
linM.  A  roof  that  ts  safe,  too,  from  the 
threat  of  communicated  fat  and  free  from 
cosdy  upkeep. 

Colorbiende  Shingles  are  typical  of  die 
Johns-Manville  Roofing  Line,  and  hm 
fairly  earned  their  place  in  a  list  whidi 
meets  your  every  roofing  need. 

Colnrblrnde  Shingle*.  Aibestoi  R«kI>-  Roo6a( 
Tmnsite  Shinglet,  Atbrttos  Buili-Up  Roofiof 
.^Corrugated  A«bcftcM  Roofing 
Booklets  on  rt^mfil 

H..W.  JOHNS-MANVILLE  CO. 

NHW  YORK  CITY 
10  Factories— Brandt**  tit  61  Larte  Cilitt 


^ttv«  roof  effect  secured  by  the  um  of  Conglomerate  Brown  Shingle.. 


Ouu.1 


fi-'j-BlST  IN    THE  LONG 


m  f 

"When  Spring  unlocl^s  the  earth 
to  loose  the  smiling  flowers' 

j  HEN  blooming  orchards,  and  the  green 
bosoms  of  the  hills  call  you  to  the 
'f  ]  open,  and  you  speed  your  motor  car 
to  the  country,  sweet  with  the  breath 
'  new  things,  be  sure  to  make  your  first 
^ht  of  Springtide  on  Silvertown  Cord  Tires. 

Half  your  joy,  as  you  read  the  joyous 
dIc  of  Spring,  writ  in  blossoms,  lies  in 
/ertowns,  the  graceful,  patrician  tires  with 

Red  Hallmark  of  tire  quality — the  Red 
jble  Diamond— inlaid  in  the  side  wall. 

3uoyant  as  the  Spring  air,  they  give  you 
leaping  joy  of  ease  and  comfort.  Tney 
the  calm  joy  of  security. 

DT  the  durability  and  dependability  of 
rERTOWN  CORDS,  along  with 
CK  SAFETY  TREADS,  have  been 
d  by  Goodrich  Test  Car  Fleets.  They 
ire  up  to  the  new  tire  standard,  which 
es  all  standards,  the  TESTED  of — 


new  Six  so  completely  meets  the  requirements 
jaliiy,  appearance,  price,  economy,  room,  com^ 
j  speed  that  it  has  been  called  ''the  ideal  five- 
er  car."  Its  lines  are  clean-cut  and  aristocratic. 

most  economical  Qyality  Six  on  the  market, 
k  acceleration  and  hilUclimbing  qualities  are 
ible,  and  it  combines  speed  with  comfort, 
accessible,  and  easy  to  drive. 

I  in  design — Thoroughly  modem — Mechanically  nght 

STUDEBAKEK 

11,  MicK  South  Bend.  Ind  Waikcrville,  Ont 

Address  all  corrc$pond€r»ce  lo  South  Bend 


The  New 


BIG  SIX 


Studebaker  Quality,  dominant 
for  sixty' six  years,  is  reflect' 
ed  in  this  car 


\ 


^eauiiful  in  design 
^horoughl\f  modern 
^Mechanically  right 


STUDEBAKEK 

Deiroii.  Mich 
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ALWAYS  UNIFORM 

The  character  of  Havoline  Oil  is  absolutely  fixed.  It 
never  varies.  It  is  as  unifonn  as  gold.  Havoline  Oil 
never  differs,  even  occasionally,  from  its  fixed,  highly 
corrected  standards  of  lubrication  of  motor  cars. 

We  produce  our  own  crude,  pump  through  our  own 
pipe-linrs,  ship  in  our  own  tank-cars,  refine  by  an 
exact  and  uniform  process,  and  distribute  the  finished 
product  in  the  sealed  Havoline  container.  This  is 
your  guarantee  of  uniformity,  highest  quality,  full 
quantity,  no  impuiitics,  and  all-Havoline. 

The  unvarying  uniformity  of  Havoline  Oil  explains 
the  invariable  use  of  Havoline  by  a  vast  majority  of 
the  better  class  motorists. 

Ua-voliut  grtattt  art  (<^mpou<iiied  cf  Hawliiti  Oil  and purt, 
tiv*ti  talivw,  CieaM      katidtt  and lorrtct  in  b>>dy 

Jnlrian  ^Refining  Company.  New  York 

Jncotporattli 

Prtdtutri  and  Ht/tntrt  »/  Pttr»ttum 
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c>7 1  c:Jrxidua  in 

rHE  most  appropriate  and  most  beauty  usu 

appreciated  gift  b  a  high-grade  expensive  t 

watch.  In  mahogany- finished,  vel-  There  are  c 

vet-lined  gift  boxes  and  encased  in  also,  at  aln 

distinctively  designed,  hand-wrought  to  pay. 

Solid    Gold    cases,   the  21 -Jewel  stylish  and 

Extra-Thin  South  Bend  Chester-  dependable 

field  Watches  at  ;^I2  5,  $100  and  Sce  them  : 

$80,  and  the  17-Jcwel  models  at  Boole  of  E 

175  and  $$5,  offer  accuracy  and  be  sent  yoi 

SOUTH  BEND  WATCH  C 

26  Studcbaker  Street,  South  Bent 
For  Ttari,  Maktri  of  Standard  Railroad 

Sou* 

<The  Wateh  'with  the  ^ 
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'JAe  T^osi  73eauUfuI 
Car-  in  ^rn erica 

There  is  a  world  of  satis- 
faction in  owning  a  motor 
car  that  is  a  constant 
source  of  pride— a  car  that 
reflects,  not  only  your 
good  taste,  hut  your  sound 
judgment  as  well. 

The  Paige  is  just  such  a  car. 

Paige-Detroit  Motor  Car  Co. 
Detroit 
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yrom  an  oriyinal  paintimj  in 
oila,  ahoicirm  a  »pot  of  ynat 
natural  btauty  on  the  nrir 
country  rntatc  propfrtu  of  Mr. 
Jrent^  du  Pont,  near  Wilminu- 
ton,  Dclatcare 


JOHN  DAVE7 
Father  of 
Tree  Surgery 


ri'^HE  first  thought  of  Mr.  du  Pont  was  the  pre? 
-'-and  well-being  of  his  fine  old  trees.  In  tlesignj 
estates  or  modest  country  places,  there  are  genen 
tain  trees  around  which  the  whole  plan  is  dove 

Many  an  owner  has  lo<ate<l  hin  house,  <lnve«  and  i-ntruiuc  iit 
H|ie<ial  treen,  only  to  hiul.  too  bie.  lliut  they  were  I'UHt  ttuv| 
been  im-parubiy  uijurol  in  the  exe«  ulioii  ol  the  otIuT  v\ork. 

What  Mr.  <lu  Pfint  ix  ilointr  on  hi.-*  estate  in  assurinfr  the  heulll 
of  the  trees  tir*\,  sh<iul«l  he  <li)tie  iii  e\er>  install,  e.  This  hiRhll 
work  wjm  intrusted  hy  Mr.  ilu  I'ont  to  the  ili-nionstratiMl  >kr 
Tree  SunrHi>ns.    AtnonK  tiunilretla  of  iii»tinguiwheil  l>u\«i 

Mr.  VINCKNT  ASTOR  Sen.  CLAltrNrE  W. 

Mr.  .1.  ntlliKN  AltMnl  U  Mr.  ISAAC  I  NTI:KM| 
Mr.  v.  A.  H.  \VII>i:.\i:U  .Mr.  WM.  M.  \VO<)|( 

.MrH.  .inILN  J.  AI.nUKniT      Hon.  .I.\S.  I(.  <:AKF1 
A  ran-ful  <'xnmlnaflnn  of  your  trees  will  be  mnde  by  nJ 

DAVRY  TKKE  F:XPERT  CO..  206  ELM  ST..  KE| 

IlraiK  h  Otflres,  with  telephone  « onne<  tioiis :  •_'  J;'i  Kilth  Am- 
2017  Land  Title  Hldg..  Philadelphia:  450  M«C7ornii(k  Itll 


DAVEY     TREE  SURGE 


WKITK  .M:AIU:ST  <»KFIi'K 

I'^'rmnniiit  rrpri  ai  utativen  lor  atcil  at  Ituttton,  \«*ir/ 
Hartford,  Stamford,  Mhanit,  fouuhkn  pxir,  W'hl 
Jnmiiira,  L.  /.,  Si  nark,  .V.  ./..  llarriMlturu.  Unllimor* , 
Itufjitln.  I'itti'Uuriih.  Cirirtnnd.  Itrtrott.  CltiHvnntil 
Milirnukrr,  M inm  apolh,  St.  J.ouin.  Kanfax  ('<f;/.  j 
addrrMH    if?  Virtoria  Square,  htontrrnl. 

Every  rc*l  Da\ey  tree  Surgeon  it  in  the  employ  of  the  Davcy  TrI 
pany,  and  the  public  ii  cautioned  against  titose  falsely  represcnl 
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The  Triumphal  March  of 


THE  BEVERAGE 
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applause  oi  appreciative  audiences? 
viable  reputation  as  a  great  artist  in 
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arc  the  living  evidence  of  an  artist': 
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Fictrola — for  the  world's  greatest  a 
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are  invaluable  to  vocal  sfudent>» — ask  ^ 
to  hear  them. 


Victor  Talking  Machine  Co. 
Camden,  N.  J.,  U.  S.  A. 


Bfil'.a?r  «.r.iiii  'i>':  OOP 
C.iri  I'li.io  OmOil 


Important  Notice.  Vicmr  Record*  31  ij 
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i>  aSvilufcIv  r-.»r:.rial  t  >  j  [n'ftrct     p r  >d  u..  tr  <r  . 
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is  in  Electricity  - 
Obey  that  **Hunch." 

Get  a  Move  on  Yourself 
— Here's  Your  Chance 

If  You  Act  Qidck  I  Will 
Give  You  Special  Per- 
sonal Training  at  Home. 

Only  a  Limited  Number 
of  Students  Can  Secure 
My  Special  Instruction 
—ACT  NOW. 

MY  OFFER  TO  YOU: 

If  you  act  quick  I  will  accept  you  among  a  few  more  stiickiUs  to  <omplotr 
forming.     Grasp  this  wonderful  opnortunitv.     Fit  yourself  l)v  a  few  inoiill 
Training  to  be  a  REGULAR  CKRTIFICATKD  ELECTRIC  IAN. 
I  have  a  splendidly  attractive  profxisition  for  you.    I  GrARA.NTEE  you 
study  of  this  great  profession.    Decide  to  enter  it  while  you  can  do  so  on  ten 
advantageous  to  you.     Plan  a  glorious  future.     Secure  for  yourself  the  assi 
pendcnce,  the  handsome  income,  the  agreeable  working  conditions,  the  eas\ 
sional  hours  and  the  unlimited  opportimities  of  trained  and  cxporicru (v|  KUh  trici 

FREE    ELECTRICAL  OUTFIT 

Fcr  the  next  30  days  I  am  giving  each  student  an  Outfit  of  Electrical  Test- 
ing Instruments,  Tools,  Electrical  materials  and  Motor  absolutely  IVee. 
My  instruction  is  by  practical  methods  and  this  outfit  is  used  in  work- 
ing out  the  lessons.    Practical  training  with  the  theor\  niaki  s  |M  rfi  »  t. 
I  am  Chief  Engineer  of  the  Chicago  Kngin«'ering  Works,  and  I  ran 

f've  you  the  training  that  will  land  the  big  jobs  and  hoM  them, 
haven't  the  space  here  to  tell  you  all  the  advantages,  lienefits 
and  privileges  Gl'AR.AN  TEEI)  to  my  stud«'nts.    H  you  are 

ambitious  lo  make  a  bid  Miuco-is  in  tl>f»  Krciiii^it  profr-simi  on  nrtli — it 
you  arc  ready  to  start  right  in  an<l  study  Klectricity  tin-  "c;i->v"  wav 
at  home — mail  me  the  P'REE  "OUTFIT"  coupon  witlmut  dt-luy. 
will  send  you  full  particular*  of  my  personal  instruction  (dan.  niy 
splendid  laboratory  and  educational  lacilitios,  my  wonderfully 
complete  and  fascinating  course  of  bod-rock  losions,  an«l  my 
thorouKhly  practical  raethf>d  of  makinc;  Kk-ctricity  easy  to 
understand  and  manor.    Write  me  Nf)W. 
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CHIEF  ENGINEER 

Chicago  Engineering  Works 
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edge collected  and  condensed  in  Hawkins 
Electrical  Guides. 

Owners  of  Hawkins  Klectrical  Guides 
never  "get  stuck."  They  never  have  lu 
guess.  They  never  have  to  waste  hours 
trying  to  "dope  out"  electrical  problems. 
They  have  the  information  they  need  right  at  their 
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3,500  Page8~4,700  Pictures 
Pocket-size — Flexible  Covers 

The  Guides  fit  your  pocket.  You  can 

carry  a  number  about  with  you  till  you 
have  mastered  its  contents.  Bound  with  flexible 
covers,  gold  title  and  edges,  they  are  truly  beautiful 
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R  ARE  you  satisfied  to  drift  along  half  dead— half 
of  those  with  whom  you  associate  —  overlooking 

you  —  afraid  to  ackr 
physical  wreck?  Thei 
which  the  world  has  I 

But   perhaps  you 
—  that  you  can  **com€ 
Then  to  you  1  say, 
worthy  of  the  deepes 
of  the  confidence  and 
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ihc  m:in  who  admits  ht*  luu< 
hon<^tv.  but  he  must  not  stop  il 
aiwl  attention,  and  it>  «lo  this  h 
condition,  that  he  Li  able  to  ri« 
dessir(*»— fto  to  a  man  who  pru 
self  up  fii^t.  I  exporlrntfnitHi  \M 
what  llins<*  romi)otent  to  )udi:i 
the  humatj  form,  acfonllni:  t' 
«  aiLsed  y<»ur  prt-^^iMit  unlHtirs.'j 
unht  condition  I  will  rcbuil* 
hut  a  Man — a  100  :  man.  1  : 
no  medicines,  no  fads  of  an? 
Hi.  t hod  of  hvlnjr.  and  I  cuar, 
won  t  un4|rrtakc  what  1  canm 


The  Stronyfoi 

will  in  u<»  way  lnterf«To  witli 
c.illlni:  no  mutter  what  that  c.i 
strucilon-s  will  not  Intrrfcrr  w 
more,  you  can  follow  to  the  Ictt 
without  the  knowloflu'e  of  an;. 

Now  Be  ] 

(,ft  m  Iltie  with  tlic  men  w.irt* 
nuht  down  and  wiWf  tin-  fulls 
andliellevo  in«'  I  will  tell  yon  fl 
>ou  ran  hone:*tly  face  ili'^  wor 
arouml  your  hr<-rtide.  you  c  an 
tM  hrlnu  tliem  Into  the  world 
n-.anJv  men.  women  l«.>ok  up  t 
you  ever       a  tlun  cm: 
hi«i  wn^r  were  broken     Pid  \ 
bu*v — do  not  delay  one  si' 
fibllcat*'  y<iur>i<'ir  to  accei»t  in,\ 
Irj^TructhMi.s. while  on  th«'  other 
h.»t«d  J  will  i:l\  e  you  •ioiui,  f«Mr- 
l»s-t  a'lvlre  that  will  be  Miatiy 
firn'-s  worth  the  few  nnnutt  -4 
It  t'»«»k  you  to  write  me 

Ulthout  another  monient'* 
h«-t'ji'lon  cr«'"o»  the  frc*'  coti- 
H'iltAtlon  couiMin  herewlih  op- 
t^.^xtr  what  yoti  con.^ldcr  t'l 
r>*-  your  main  ailmetit.  atid 
rruid  wl.h  you  name  and  .id- 
O-'-^  written  plainly  IImt«- 
'  r,  \rni  will  heaf  frofii  ni« 
'  and  you  will  he:if 
well  worth  while 

riq^  this  Book 
^  's  Free! 

jnd  me  six  cents  f 
)ver  mallirii!  e\ 
f'l'-.vard  free  n.' 
ifn  (>  t  i  o  n  itnc 
of  Health 
Mental  Kn 
.Mhoulrl    not  Ih 
CoritaltiM  maiil 
ind  helpful  hint 
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of  them  advanced  in  years,  have  made  successful  fresh 
Ives  under  the  competent  direction  of  the  teaching  staff 
/ears  the  very  mention  of  the  New  York  Electrical  School 
has  meant  without  further  explanation  all  that  is  best  in 
trade  training.  For  this  reason  the  N.  Y.  E.  S.  stands 
alone  in  its  world-wide  fame  as  the  only  school  that  has 
made  new  men  out  of  old. 

The  N.  Y.  Electrical  School  is  an  institution  wherein 
the  manifold  branches  of  Electrical  Industry'  are  taught 
through  ACTUAL  PRACTICE.  And  the  only  way  to 
master  a  task  is  to  do  it  yourself  and  by  doing  it  learn  to 
do  it  perfectly. 

Necessarily  man  has  also  to  learn  the  reason  behind  the 
varjous  problems  and  processes,  because  the  man  of 
practice  and  no  theory  or  the  theoretical  man  without 
practice  is  only  half  a  man  from  the  point  of  \  alue  to  him- 
self or  to  an  employer. 

A  learner  at  the  N.  Y.  E.  S.  docs  not  have  to  finish  within  any  stated 
period,  as  there  is  NO  TIME  LIMIT  to  the  Course.  .-Xt  this  School  it 
costs  no  more  to  take  one's  time,  and  men  advanced  in  years  need  have 
no  fear  of  being  hurried  by  the  younger  and  more  nimble-minded. 

There  are  no  * 'classes."  Every  "learner"  goes  ahead  as  fast  as  he 
shows  proficiency,  and  graduates  just  as  soon  as  he  has  prated  by  vkai 
he  has  done  that  he  icnows  how  to  do  it  I  That's  why  this  school — thi* 
actual-practicc-clectrical-workshop  is  in  such  high  standing  in  the 
educational  world. 

OPEN  ALL  SUMMER 

The  New  York  Electrical  School 

40  West  17th  St.  NEW  YORK 
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of  them  advanced  in  years,  have  made  successful  fresh 
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period,  as  there  is  XO  TIME  LIMIT  to  the  Course.  .At  this  School  it 
costs  no  more  to  take  one's  time,  and  men  advanced  in  years  need  have 
no  fear  of  being  hurried  by  the  younger  and  more  nimble-minded. 
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he  has  done  that  he  Icnows  how  to  do  it  I  That's  why  this  school — thi« 
actual-practicc-electrical-workshop  is  in  such  high  standing  in  the 
educational  world. 

OFEN  ALL  SUMMER 

The  New  York  Electrical  School 

40  West  17th  St.  NEW  YORK 
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with  in  well-equipped  shops  and  Uboratunes.  is  peculiarly  qixal^ 
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with  Mathematics.  Steam  and  Gas  Ensioes,  Me- 
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with  this  country  entering  Its  second  year  In  tlic  "World  War* 
It  is  dmil)iful  if  Uie  song  which  will  bo  known  as  the  "Hit  of  the 
NYar/'  has  as  yet  made  \Xa  appraranro.  While  It  Is  true  that  such 
War  Songs  as  "Over  Thoro"  and  "Liberty  HolV  have  made  snmo 
impression,  have  Our  Boys  ad<n>tcd  another  "It's  a  LonK  Way  To 
Tlpperary."  which  has  been  the  greiit  favorite  with  the  "Knt'lJ^lv 
Tommies"?  Inasmuch  as  several  Commanders  of  our  training' 
cantonments  have  requested  l)oys  In  Iho  service  to  wiito  such  a 
song  it  appears  to  be  8till  wanting.  .  u 

Have  you  an  idea  which  you  think  might  be  used  as  the  suo- 
Ject  for  a  Patriotic  or  War  Song?  If  so.  you  may  secure  soniii 
valuable  InformaUon  and  asalstnnco  by  wrltlni:  for  ;i  Free  Copy  of 
our  new  booklet  cnUtled  "SONG  WRITERS'  MANUAL  AND 
GUIDIE."  We  revise  song-poem«.  compose  and  arranKO  mn-lc. 
tecure  copyright  and  facilitate  frve  puMicndon  or  oiUrlght  saje. 

Poems  submitted  examined  FREE. 
KNICKERBOCKER  STUDIOS  88  GAIETY  BLDG..  N.  Y.  C. 
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Short  hours.  Easy  wnrs.  No  wtrlkos.  No  ^ar(^  ntnps.  Sti-i.<!y, 
liXctimc  position,!,  il'a  U  (If.u  a  month  to  ntarl.  Uuick  pruiiiolion. 

im-m^mmm  ■  b  aA'A  A^VflWSA  If  yoa  are  an  Am»ric«n  Citizen  18  or 
MMKmM'  mmMMMm  M  AfM  mt  over  wnti>  for  hREF.  Ivook  Ihnt  teWn 
MwmrKm    Mnlilf  m  mm  Mm  l^'^"^        many  otht-r  «;onfier- 

m^MmmW    mmW^MM  MmM^-M    ful  ndvantaKcii  odVnd  by  U.  b.  Gov- 
|..rjia>*nl.    Railway  Mail.  l'o«t  Offloe.  I  ii^lom  House.  I'onnma  Cai  al  and  other 
.Uv^,^n%.    Prepare  undi-r  former  Civil  S..rvice  ,^^*'<'rv^Ary.ExBm\r^cr.    You  can 
q.ial-fv     Write  for  VRKK  BOOK  and  Special  20  Day  OfTer  NOW. 
f-ATf  ERSON  CIVIL  SERVICE  SCHOOL.  166  N«wi  Bldi..  Rochester.  N  Y. 
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Learn  aiHomem  Earn  BIg  Moneym 

Become  an  expert  through  amazing  New  Method 

of  traininK.  NothinR  like  it.  Hundreds  ^urressful  in  biR 
payinK  positions.  Easy  lo  learn.  Guaranreed.  Money 
refunded  If  you  fall-  Write  at  once  for  Free  illustrated 
catalog.  Letters  of  proof  and  Special  OtYer.  Address 

Garvin  Institute,  7«.7u VoomVo  ml.  Detroit,  Micli. 
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I  won  the  World'*  First  Prlxe  for  beat  course  In  Pen- 
manship.  Under  my  guidance  you  can  become  an  e  xpert 
penman.    Am  plaeinar  many  of  my  Btudenta  mm  in«tructor»  in  comnu  r- 
eial  c^jllcK.-n  at  hlRh  aalario*.   If  you   wish   to  becomo  »  hi^t«  r 
oenman.  writ.-  mt*.   I  will  send  you  FREE  one  of  my  Favortto  Pana 
mad  m  cow  of  the  Ronaooiertan  Journol.    Writv         today.  Addn-sB 
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without  interfering  with  present  w<uk.  By  Mall  or  Local 
Classes.  The  largest  practical  art  School  in  the  world. 
Write  for  full  particulars  and  list  oi  successlnl  piipds.  ilUi- 
irated  prospectu«.  etc.  I'!ndorsrd  bv  nrw^papt^r'^  and  ma^.i/iiw  "-, 
ASSOGATED  ART  STUDIOS.  58D.  Flatiron  BuiWing.  New  York.  N.  Y 
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Be  a  Mef«T  EoKinf"'" ,  tho  man  whoflrr* :  n»«i 
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In  the  rlrrtrlcal  buslnras,  tbou- 
MU(U  of  BkllUxl  circtriclaua  needed 
in  Ciovernmeot  iwtvicv   ttoA  at 

kiocno.      Thr  nrocJ  u  ktowiiui  Kr««trr 
every  d»-  and  rnorinoua  BalKrica  kfi- 
Iiaid.    ni«lit  now  w  >our  bic  oppur- 
unily.    Cotar  tu  COYNE  Bnil  let  rx- 
p<-na  trmiD  you  in  our  tU<'-I.UllO  00  (hop* 
n  yoa  to  tM  amMt«r  ElvrlilriBn.  Wk  u<la( 
to  ■  MMltjnn  Kftrr  (raduittlcur.    W«  h«vr 
r«  p<i«lt>on«  than  we  mn  All 


COYNE  TRADE  AND 

ENGINEERING  SCHOOLS 
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SPKOIAL  8  WCCKB  COURSE  FOR  DRArTCD  MKN 
^»ft»<J  nmr<   tou  will  •o^in  be  cmllt-.l  into  ••rvlr*     ITnrlo  Sam  n*«la  t«ni  uf 
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an4  SanltaUon.    Such  man  will  hm  kItch  an  opnurtuniiy  lo  ri>«. 
id  ftl  Touraalf  for  nrofnotion.  You  tak»  nocnancrt  We 
.      at  hair  prtca  and  r«fand  all  r<iur  monrir  if  rou  arr  Mn(  tu 
fww^^wu  finJab     But  ynu'll  have  Id  art  quickly  for  wa  ran  unlf  taio 

,    lMIArnNa-n.UMBINO  MOTION  PtCTUnt  OPCRATINO 
Taont  UMTDuvhly,  qalrkly  and  pra<:tira!lr  l>r  itiaatrn  rikhi  m  our  biy  nhora— 
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w*  bsT*  laoir*  poaitluoa  than  wo 
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New  Book  Free 

Write  today  for  the  book  that  tellii  about  the 
'  I  i«7rtaniti«a  in  the  profrpaion  of  Si(tnaJ  fe^nni- 
i;'  •  nog.  Men  are  n€HJd«l.  Learn,  too, how  jr«u  c«n 
get  the  tmininK  that  you  need  to  fill  IhebiK  job. 

$125  to  $300  a  Month 

The  f ry'e  bo«ik  will  »rivp  v.>u  iunl  lh»' info'-mntioTi 
you  wvit.  Wnt*  fur  it  now  —  imjueUialrl)  .  iler«  U  a 
iruldaO  O|>portuij|ty. 

D#bI   nf  <ii«n>lni>  DaatJ^-t30 -laiOWIlMM  Av^ 


Music  Lessons 


Book  TT*  Wonderful  honv-stody  matie  lovfona  on- 

3^  nt  m  M^M^MZs  srrcat  Americoji  and  Kuropoan  tcaeherr 
^"^^""^  (riven  by  the  Univeralty  Elatertaion  Meth- 
od. The  leaaoni  are  a  marvel  of  limplicity  and  corapli-teneas.  Any- 
ofie  can  learn  at  hooM.  Endoned  by  Foderewaki  and  many  other 
*re«t  antboritiea. 

Any  Instrument  or  Voice 

WrHc,  telKnK  us  tbe  eotirac  you  are  interested  in,  Ofre.  how  long 
too  have  taken  loaaona,  if  at  all.  etc..  and  we  will  tend  yoo  oar  Kroe 
Book  containing  test  and  illoatrationa  roverinR  Leasona  in  PIANO 

iititdenta'  or  tcaehen'  couraea)  by  the  irrcat  Wm.  H.  Sherwood.  IIAK- 
lONY  by  Dr.  Prolheroe  and  Roaenbeclicr.  VOICE  COURSE  (with  aid 
of  Pboooffraph)  by  Crampton.  PUBLIC  SCIIOOL  MUSIC  by  Franeea 
B.  dark.  VIOLIN,  CORNET.  liANtX)UN.  GUITAR.  BANJO. 
Bleu  ORO  AN  by  equally  amiiient  tcaehen. 

G^nrl  '^'^  Book  and  leam  bow  caaily  yoQ  can 

^^■■a-^  1^ become  a  flno  einKcr.  or  a  akillftil  player. 
Write  toilay  for  full  particulara.  Inveatigate  without  coat  or  obliiration. 

Oaivanity  ExltBuaa  CaaacrraUry     3996  Sictd-Myara  BUg.,  CUcat* 
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ABE  AN  EXPER 
CCOUNTA] 

Better  your  position  in  business.  The  ] 
Home  Study  Course  in  Higher  Accountai 
prepare  you  in  a  new  profession  of  spier 

portunities. 

There  ureonly  2000 Certified  Public  Accountan tain 
Yet  there  are  overhalf  a  million  lirma  ti  at  require  th 
of  these  expert  buaineaa  analysts.  The  field  ia  truly  u 
thedemand  always  sxeater  thaa  the  supoly  of  profic 
That  ahowa  where  oppoi^nity  ia.  Write  for  inl 
about  the  Course  in  Uigber  AccoootiAff  ffiven  b; 
Extension  University. 

Learn  By  Mail 

With  our  traininfr  yoo  can  readily  qualify  for  thi 
of  .Auditor,  C^rtiiied  Public  Accountant.  Comptn 
Many  expert  accountanta  earn  $3,000  to  $10,000  annuj 

Small  Cost— Easy  Tern 

Our  cottTde  and  iervice  ia  under  the  aupcrriaion  of  a  lai 
C.  P.  A. 'a.  includinK  William  U.  Caalrnholz.  A.  M..  C.  P.  i 
Comptroller  and  Instructor.  Univeraity  of  lIlinoiB;  Wm.  Art 
LL  M.,  CP.  A..  EU-Secretary  lUinoia  SUte  Board  of  Ao 
and  other  members  of  American  loatitutcof  Accountanta. 

Wc  prepare  you  from  the  irround  op  at  amall  coat  ar 
term*— provide  complete  and  comprehcnaive  training  accord! 
individual  needs,  from  theaimpleat  bookkeeping  pnncipica  t 
advanced  aocoimting  problrma.  We  will  give  you  whateve 
instruction  or  review  on  the  subject  of  bookxceping  you  may 
nevd— and  without  any  extra  expense  to  you. 

Free  Consulting  Servic 

An  a  La  SuWv  student  yoo  will  have  the  privilege  of  ca 
our  stitlT  of  eniKTiH  in  any  (lcj)artm(-nt  wlvtncver  you  nee<l  s 
or  <-ounsel.  No  other  Institution  of  similar  character  givesyo 
|lfc>-  thiN 

The  La  Salle  Guarante- 

We  will  give  you  a  written  guarantee  that  should  you  f 
the  t'ertiHcd  Public  Accountant's  exuminBtionhclil  in  any  sta 
itive  you  special  instruction  and  ht-lp— without  additional  ch 
you  do  paas.  We  furlhrr  agree  to  refund  entire  amount  of  I 
cording  to  our  Guarantee  Bond  if  diBsatiaHed  upon  completion 

(.hir  free  book  tells  the  whole  story.  tUplains  state  exi 
and  regulations,  salariva  paid  expert  accountants,  etc.— also  i 
plete  information  regarding  the  txHirse  ami  Conauiting  aorv 
tbe  first  step  toward  greater  succesj*  by  mailing  the  coupon  todi 

  FREE  BOOK  COUPON  — 

La  SALLE  EXTENSION  UNIVEF 

"The  W'ortJ's  Crtaitut  Exttnsinn  Vnivmtly" 

Dept.683-H  Chicago,  Illi 

S-id  «l  once,  without  coat  or  obligation  tome,  your  vali 
of  accounting  facts  und  full  details  of  Vuur  course  in  Ilighet 
ancy. 
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HERE  OUR  READERS  AND  ADVERTISERS  MEET  T( 


RATE  20  CENTS  A  WORD.    Remittance  in  the  form  of  current 
MUST  ACCOMPANY  THE  COPY.    The  July  iasue' 


AUTOMOBILES  AND  ACCESSORIES 


"HYDRONIZEH — liMurm  rU-an  pluwi, 
eooaaincs  carbon,  aavm  K»aullu<>.  aavca  rr~ 
iak«  luul  U  ewy  to  acll.  Muucy  hack 
rtarantM.  l-'lta  lUI  rare.  Kordii  do  '.i^  mllifl 
u>  c»lloD.  Th«iu.-ur)(U  In  uw.  Have  atirar- 
Urt  prupcMltlitri  for  cn«TK«>ilc  and  reaporutiltle 
■CenU.  also  uril(|uc  <ul vcrtlitlntc.  AkciiLs' 
wtn  pM-mlia  wUulivialliui  and  rfLaUlriK. 
Write  lor  tree  llu-raturr  Frle«i«dt  Manu- 
Ikrturtnc  <  \impuny.  2U33  W.  Lake  8t  , 
'  Iklcaxn.  IHinota 


ASYoNK  can  i|uW-kl)-  u()ply  our  traniirrr 
talttato  and  embtenui  on  automobiles,  cir. 
Knonnoua  profit.  .■^amiilon  rre«.  (:iot>f 
lyyalrfinianle.  Jfrtfy  <  Ity.  N  J. 


I.WKVTIONW  il«  V(  loped.  Kxprrl  ."d- 
Tlee,  dntwiiuca.  c^uJrul.'itldris.  cxmrlntcntal 
and  mod«(  «Hjrk.  Auu>raoUvp  KnKlni-ortnR 
Company,  C'aMlr  Hall  iltilldiiut,  Ittdlariupo- 

aund  

MOTOR  HY-LIFT-;.  'Th'*  National  Gaao- 
■m  :>aver"  rUla  motor  oi  carlnin.  liirreiuMM, 
tar  actual  lent,  inlteact  'M%.  EiicrKUati 
•ther  castilliir  or  klYoacnc  Usetl  ovcry- 
vbere  In  Autoroobltut.  TruclLk  aiul  TracUini. 
One  duUar'a  worth  prepaid  to  yoi.  ttrovra  our 
dalm.  Send  rinlay  Arrhart  Chcnilral  fo.. 
Dept.  4.  KoBlKilt.  Houtb  DakoU. 


r.KT  the  I'owcrt  ••Carbonnl"  Kl'is  t  ar- 
boa.  Saves  <ias<>llnc,  ln<-rrai>««  Mlleace. 
11.00  Box  treats  KM)  Oallortn  CitDollne,  Savrs 
14.00.  Order  today — monoy  back  If  not 
ntMled.  AKi'Dts  muklnii  Kotxl.  ( 'orboual 
Prod'icta  Cdinpany.  ItuHton.  IxmUlnnn 


WK  WRITK  IliiiilnMs-nulldlng  letters. 
Advert  btcmenls,  <"lrcular«  and  H(M)klei«. 
at  attractive  rates.  liesiilta  Kuarunte^d. 
WTiat  Is  Your  problem?  t  ritrrlon  Service, 
Hep  t  I.  WeHt  Sew  York.  New  Jernoy. 


rON  VKKT  your  bleyrle  Into  a  motor- 
cycle at  amall  roAt  by  luilns  Hhaw  Motor  At- 
Uchment.  CatalnK  rro«  Shaw  Mfg.  Co.. 
Dept  IHO.  f.alowhun;.  Kansas  


DIMMKRM,  WlllUrrn'  dimmer  quickly 
attached  to  any  car.  Simple.  eiPcleiit  Per 
est.  »2  00.  AKenU  wanted.  Wrllc  Klaher 
Mfc  Co.  31S3II.  rtallway  ExcbanKe.  St. 
Ixmls.  Sto 


BATTERY  Channnx  pays  blK  pr>  flin. 
Ctiy  currents  or  itas  eiiulnc  operates.  i:aay 
terms     Moherts.  Tmy.  obir)  


IVtWKK  Inrreaswl:  carbon  eliminated; 
results  Kuarmnteed.  Read  our  ofTer  on  pace 
13A  Automobile  Accessories  < 'ompany. 
Haltlmore.  Maryland 


DOUULE  .Service  Tlrca — alm'«i  puncture 
proof     .Slice  :inx3,  $i  60;  ;«<i\:i'',.  $rt  60: 

13x4.  in  SO:  34x4.  S9  90;  .-i6.x4.  %'J.:H).  30x4  i^. 
til:  3«x6.  $12.10;  37x6.  Sl2  10.  Non-skid. 
1100  extra.  10%  required  on  c.o.I). 
orders  Staw  If  Q.D.  stralRht-bead  or 
clincher  type.  Special  discount  to  <lealer9. 
W>  al*)  carry  a  fi'll  line  of  new  tires  at 
tBe<'ljil  prires.  I  JafTesB.  131«  D  fith  Avenue. 
New  York     Branch— 241  W    .'J4Th  Strrct. 


SQUARE  S«e  Oarsffc  Alr-.statlonii  Prac- 
tical and  efndent.  Write  for  tlluittrntlrina 
sad  prl'fs  A.  Ccjnpbell  Iron  Co.,  (  adS 
Avrnur,  St  Louis. 


PATENTS — For  automobMce  are  In  jrrent 
demand  Wo  have  fpi-i'IaI  AutoDK>t>ils 
r>ep»rtment  In  charxe  nt  experts  who  are  la 
touch  with  demands  of  trade.  Write  for 
What  to  Invent  and  Ust  of  Patent  BuyerH, 
sent  free  Victor  J.  Evans  A  Co..  172 
Ninth.  U  aahlngton.  I)  C. 


IF  You  want  to  buy  wjmethlmr,  nell  wmie- 
thlng.  or  pxrhanite  somethlnK  wriu»  for  my 
proposition.  1.500.000  people  are  waichlnic 
iluae  rolumrn  every  month  for  the  very 
thine  you  have  to  ofTer  l.ct  me  tell  you 
how  to  leach  them.  I)  W.  Coutlce.  325 
West  3»th  Htreel,  New  York  <'lty. 


AUTO  S;>oclalfl:  Ward  Leonard  Oenera- 
tors  (8.00.  l-ruy  and  L>avli»-f;io€trto  head 
Ijunps  with  dimmers  S4.60.  Ford  oikglne  air 
pump— comulete  all  Qttiitss — $3.00,  Uoscb 
macostos.  4  A  fl  cylinder.  110.00.  Auto 
Motors.  4  cylinder,  water  cooled.  $30.oti,. 
Bulck  10-17.  .Mitchell.  Everett.  IIupp  20. 
CooUnental  and  Buda  .Motors  All  sizes 
and  irpes.  Guaranteed.  Write  for  special 
Bargain  UulleUn  No.  8&.  Johnston.  West 
End.  Pittsburgh.  Pa. 


VULCANIZING  Auto  Tlr««  Is  ■  growing 
baglosat.  our  plants  are  easy  to  learn  to 
operate  CataloK  is  free.  You  save  30%. 
Instruction  book  on  vuloanlxing  75c.  Equip- 
ment Co..  302  El«hth  St..  ClnclnnaU,  Ohio. 


BLEEP  In  your  Ford  In  McMlllIn  Auto 
Bed.  SIO  OT)  Other  small  cars  112  50  i-Yes 
booklet  on  auto  camping.  Auto  Bed  Com- 
poixy.  Dept.  3.  BeUlcigbam.  Washington. 


Popular  Science  Monthly^ 

New  York  Ctty. 
Gentiemen: 

Since  we  have  been  using  your 
magazine  to  advertise  our  service, 
the  results  obtained  far  exceed  our 
expectations. 

All  of  our  advertisements  placed 
in  about  twenty- five  national  class 
and  trade  Magazines  are  keyed 
and  an  at  i  urate  record  kept  of 
results.  Our  records  show  the 
cost  per  inquiry  from  Popular 
Science  Montldy  is  except'ounlly 
low  and  they  are  from  readers 
of  high  intelligenie.  The  sales 
average  is  high  r  than  any  otlwr 
publication  used. 

Yours  very  truly, 

Qi  ADRi  Company. 


TIRES  Oouble  Tread  (Jimranteed  for 
food  wrvlce.  Al>*ilut«ly  Puncture- Pn-nf. 
Big — 8troug — Exua.  heavy  30x3  Ure.  16  .'5; 
.■W)x3H.  t(».60;  .J3x4.  19  25;  34x4.  I'.i  .'.0; 
3f;x4S.  $12  00;  37x5.  $1.<  iK).  BU  savln»;  on 
other  sU«s  and  tubas  almi.  Tr;ide  In  yi>ar 
oli  tires.  Discount  to  dealers  lU'i  <li- 
iKistt  re<)ulrcd  on  C.  O.  D.  orders.  Send 
for  lint  now  I  State  atsa  and  bead  of  tire. 
.Max  l.ll>en  A  Co..  206P  West  4Hlh  Street. 
New  York. 


TIRES  \i  Whc^icsiuc- — Send  For  Vt\<~<% 
on  k'Mar:iti(it>d  tlrt-N  and  t'JbcM.  LowHt 
prln-H  o[)  e.irth.  Overton  Tiro  Co.,  Box  P, 
Oelwi^ln,  Iowa. 


"'GA.s-SOL"  Rives  you  l.l  to  4(i'~  n,.  re 
mllcaiie  and  cllmttiuteH  rarbi>n.  Money  ti;.  k 
fJuarantw.  1<)0  tabletu  treat  one  bundri-d 
gallons  icnsollDe.  Price  One  Dollar.  1  :vs 
Akrenm  nantcd.  Gaa-:iol.  Dept.  B,  Wu».». 
field.  Mom. 


••«.jt  l(  K-ACTION  Advcrlltiltig — Ilow  It 
Ifl  ilulUllng  Business  for  the  Proi;ri -nhivs 
Advertisers  of  America  "  A  little  Pt'  'y  ol 
rtcsults.  told  by  the  advertUrrn  them.s<  l\.,<  — 
not  the  piililtiiher  You  will  be  lnteri-.-it<  i|  lo 
reading  the  little  booklet  we  have  pretmred  g 
copy  of  which  will  be  cladly  sent  i:;><ia 
request.  It  may  solve  YoCR  pn.t.i.  in. 
D.  W.  Coutlee.  ('Iassine<l  Deparui..  nt. 
Popular  Science  Monthly.  225  West  I  L.rty- 
nlaib  street.  New  York. 
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AVIATION 


TELEGRAPHY 


AIRl'LANE  INSTRUCTION.  Get  out 
the  rut.  Knter  a  profession  thjit  offers 
iu  the  biggest  future.  Our  course  In  practJ- 
lI  airplane  conat  ruction  will  prepare  you  for 
le  greatest  aiici  bcut  paid  profession  of  the 
;e.  Civil  and  government  positions  open, 
(en  prepared  for  service  in  the  Signal 
orps,  u.  S.  Army.  Day  and  evening 
iu»Ge.  Write  for  booklet  "S"  U.  8.  Aero, 
i  Park  Row.  New  York  City.  

MEN — Learn  Flying,  Aeroplane  Building 
Motor  work,   Oovcrnment  or  exhibition. 
Inter  and  Summer  field.    Write— Moler 
\iation  Instructors,  Pablo  Beach,  Jackson- 

JIo,  Florida,  or  Chicago.  Illinois. 

WORLD-ROM IC  System.  Masterkey  to 

I  l^guagos.  Six  textbooks.  $1.44.  French 
lart.  37c;  Spauliih,  37c.  Aviation  diction- 
y,  $1.50.  Languages.  143  West  47th  St,, 
i>w  York.  

PATENTS  wanted  In  Aeronautics.  U.  8. 
)vernment  spending  millions  in  this  class 
r  Army  and  Navy.  Our  AeronauUc  De- 
Ttment  will  give  full  information  on  this 
bjcct  upon  inquiry.  Write  for  What  to 
vent,  sent  free.  Victor  J.  Evans  A  Co., 
I)  Ninth.  Washington,  D.  C. 

THE  AMERICAN  School  of  A\iatlon 
uounces  a  new  correspotidence  course  la 
echaulca  of  Aviation.  A  thorough  training 
Practical  Aeronautics.  American  School 
Avliitlon.  Dept.  7696,  431  So.  Dearborn 
reet,  Chicago. 

FOR  ADVERTISERS 

WE  WRITE  llufllness-Bulldlng  Letttra. 
IVLTLlaempnifl,  Circulars  and  Booklets, 
attractive  rates.  Results  guarant^HHl. 
hat  Is  Your  Problem?  Criterion  Siervice, 
^p't.  1,  West  New  York,  New  Jersey. 

SPIOCIAL!  Inch  display  advenl.sement 
0  magazines,  thrice,  $8.00.  Universal 
ndlcate.  Atlantic  City. 

TWEN  TV  Word  Advertisement  In  100 
)iithllp«  for  $1.00.  Thrice  $2.00.  Ameri- 
n  Synfem,  Hollywood.  California. 

FOR  OFFICE  AND  FACTORY 

II  ME  Clocks — Cincinnati  Clocks.  No.  S's 
istkcepers.  International  and  Bundy — 
laplex  button  and  card  machlncH.  Key 
^orders  and  auto^rapluj.  Dial  clocks.  The 
{Keet  second-hand  place  In  the  U.  S.  with 
anches  in  seventeen  large  cities.  Consult 
ur  telephone  directory  or  write  the  Second 
itid  Department  of  The  Cincinnati  Time 
border  Co.,  Cincinnati.  Ohio. 

DEALERS  Get  Our  Samples  and  Prices, 
alter  Bogue  Pen  Co.,  1629  Elmwood  Ave., 
eveland,  Ohio. 

ADDING  M.\CHINES 

SAVES  Time.  Money,  Labor — coats  less 
an  the  average  mlstJike.    The  Ray  adds 
th  speed  and  accuracy  of  hliihest  priced 
ichlncs.    Used  by  U.  S.  Government,  In- 
-natlonal  Harvester  Co.,  B.  dc  O.  Ry., 
-iness  and  profcaalonal  men  everywhere, 
ilcte  for  $25.    Send  no  money,  but 
for  20  day  free  trial.    Ray  Company. 
i  "andler  Bid?..  New  York. 

LETTER  SPECIALISTS 

ing  literature. 
.  writ  feu 
reason- 
.il   liurLaiJ.  New 


J 

»'. 


I  )elawarc. 
K-c  Kuaran- 
orpor.v 
.  ;ing.  Ill 


>f  of  the  wonder- 
Icj  ColumnH  of 
It  to  buy  »omi> 
L<uit£e  8«>meLl]tng. 

P  W. 
Advcrtlslm:, 
West  :mh 


TELEGRAPHY— Both  Morse  and  Wlr»- 
leas;  Station  Agency,  taught  quickly.  Tr^ 
mendous  Demand — greater  than  luppiy. 
Permanent  Positions  Secured — Blc  Salaries. 
Ideal  Working  Conditions.  Great  Oppor- 
tunities for  Advancement.  Women  Opera- 
tors also  needed.  All  expenses  low — ran 
earn  living  while  attending.  Oldest  sixl 
largest  school — eaiablLshed  44  years.  Elo- 
dorsed  by  Itallway.  \V(-><tcm  Union  and  Mar- 
coni omclals.  Now  ofTerlng  special  three 
months'  Radio  course  for  young  men  subject 
to  draft,  enabling  them  to  enter  81gi\al  Corps 
— "Preferred  Service."  Large  lUostrated 
catalogue  free.  Correspondence  courses  also. 
Write  today.  Enroll  Immediately.  Dodge'i 
Institute,  16th  St.,  Valparaiso.  Indiana. 


TYPEWRITERS  AND  SUPPLIES 

LARGEST  stock  of  TypcwrlMTS  In 
America.  Underwoods,  leas  than  40% 
manufacturer's  prices.  Rented  anywoere. 
applying  rent  on  purchase  price;  free 
tnal.  Instalment  payments  If  desired. 
Write  for  catalogue  11.  T>-pcwriter  Em- 
porium (Estab.  1892k  34-36  West  L^ 
Btreci.  Chicago.  Illinois. 

GOOD  Serviceable  Typewriter*  $10  and 
up.     Post    card    brings    list.  Flrsi-cUiss 

ribbons,  any  st-andard  machine  35c.  Hob 
Typewriter  Co  ,  280  Devrinahlrc  St  .  Poton. 

NEW.  rebuilt  and  slUJhUy  u*,ti  '1  ype- 
writers  $8  up.  Portable  Machines  $10  up. 
Write  for  our  Catalog  25V  Beran  Type- 
writer Co.,  58  W.  Waahlncton  St..  Chicago. 


UNDERWOODS.  Olivers.  Royals, 
ingtons.  $15  to  $45:  rebuilt:  guaranteed  free 
trial.  Typewriter  Co.,  193  S.  Dearborn. 
Chicago. 

COLLECTIONS    AND  ADJUSTMENTS 


COLLECTIONS  ever>' Where, 
ness  our  watchword.  Phoenix 
Bureau,  Omaha.  Nebraska. 


Prompt- 
Mercantile 


DEBTS  collected  quickly  I 
25  years.     William  U.  Dodd. 
St.,  New  York. 


Establlabed 


MODELS  AND  MODEL  SUPPLIES 


We  carry  a  complete  line  of  bras 
and  model  supplies.    Send  for  caLalocoe. 
The  Pierce  Model  Works,  3495  Pierce  Ave^ 

Chicago.  III.  ^ 

WANTI:D — New  Ideas.     Write  for  XiMt  of 
Patent    Buyers    and    Inventors  Wanted 
$1,000,000  in  prizes  offered  for  lnventi< 
Our  Four  Books  sent  free  upon  reap 
Victor  J.  Eva^js  &  Co.,  176  Nlntb,  Wi 
Ington.  D.  C. 

INVE.VTOR8:  For  perfect  models  and 
dies  at  low  prices,  write  Fisher  Mfg.  Oo^ 
2183E.  Railway  Exchange.  St.  Loulo.  Mol 

MOTORS.  ENGINES  AND  MACHINERY 

WESTINGHOU8E,  Wagner,  Fort  Wayne. 
Holuer-Cabot.  Emerson,  Oocker  WTieeler. 
General  Electric  rebuilt  motors  gnarantaed 
for  one  year.  Alternating  and  direct  curreot. 
All  sizes  from  1-30  horsepower  upwards. 
Tell  us  your  nec>ds.  Satisfaction  gusnnteed 
or  money  refunded.     Sued  for  Ulussnocd 

Erlre  list  supplies  .and  motors.  Hyre  EJec* 
ic  Co.,  629  <JH  SoutA  Dearborn  St  .Chicago. 

SMALL  Motors  and  GeDcnhan:  M 
H.P.  A  C.  Motors  $17.50 —  MHJ*.  $35  00 
Battery  CTiargini?  Sets;  100  new  marblDrs 
just  received  $30.00  each.  Charging  U«bi- 
Ing  and  Moving  Picture  Arc  Gencntors. 
SlO.OO  each  and  up.  A.C.  Motors  1  jokI  i 
lihase  up  to  5  H.P.  for  Immediate  ddlvtry. 
Ml  material  guaranteed  new  leas  than  Vk* 
[irtce.  Write  for  new  bulletin.  Johnstog, 
West  End.  Pittsburgh.  Pa. 


A  BARGAIN.  New  Robblns  A  M! 
Motors.  1—  10  P..  110  Volt.  8000  RPM 
Universal.  Not  a  toy.  f 9  00  each.  Double- 
day-HlU  Elec  Co..  Plttaburgh.  Pa  

600  SMALI.  F:iectrlc  Motors— 110  Volts 
AC — Ji-H.P.  $16.50 — vacuum  Clca«»»— 
Irons — etc.  Every-thlng  Brand  New— 
Never  Unpacked  —  Guaranteed  Perfect — 
Priced  Lower  thao  Manufacturers  C(M — 
Send  for  Money  Saving  Klsi.  Lincoln  8up- 
ply  Co..  Kphrata.  Penimylvanla. 

SMALL  Power  Gaa  £nirtne.  to  nin  »ll 
kinds  of  smaJl  Machinery.  Pumps.  WashSnff 
.Machines.  Ocam  Heparaton*.  etc.  Comhlna- 
rlon  Counter  Sliaft  and  Btartrr  Self- 
lubrlcatlng  and  cooling.  Olrect  from  fMicry. 
Satlsf action  guaranteed  or  money  rcfuodsd. 
(  trcular  free.  UnlvcTval  Gas  MotO"  Oa. 
Monadnock  Block,  Chicago. 
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Digitized  by  Google 


EEINTlNC.KNgPlAVmGAND  MULTI- 
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GOOD  Printing  at  low  prices;  1.0(M)  Kood 
kUerheada.  euvelopos,  cardti.  billDcucb. 
bbeiB,  clrculare.  $2.60:  samples  free;  cata- 
loifuea.  booklets  and  clrculan  OUT  SDecuOty. 
Eraesi  L.  Fantua  Co.,  523  8,  Dmrhonx  St.. 
Chltaso,  lU.   


Stationery — Trifle  more 
thitn  Conunon,  Sain^.  CommitriJal 
Emboaslng  Company.  WIlfcCfr^BaiTe.  l  onn 

GUMMED  labels  and  Advertising  8tV*«5 
FN».  3.000  750  upwards.  Royal  LlMI 
Company.  414  Cherry.  Phlladelplila. 

100  6»^'  envelopes  printed  to  order.  65c 

Kepatd.    Samples.    Llnooln  Novelty  Co., 
ocb(-8ter,  N.  Y.   

60  Claasy  CalUug  Cards  and  patented 
ntd  ease  Z5c.  Exua  grade.  Upen.  35c. 
Samlet.  Better.  302  FOurtli.  Tippecanoe 
Ciiy.  Ohio. 

"QUICK-ACTION  Advcrtlslntr— TTow.  It 
k  Building  Business  for  the  Progressive 
Advertiaen  of  America."   A  Utile  story  of 

TUfiults.  told  by  the  advertlsera  themselvea-- 
not  the  publishers.  iOu  will  be  Interested  In 
rwnllnn  the  little  booklet  wc  h:ive  prepared,  a 
copy  of  which  wUl  be  ^dly  sent  upon 
request.  It  may  solve  YOtTR  problem. 
D  W  Coutlee,  ria.s8lf\ed  Department 
Popular  Sek'nre  Monthly,  225  West  Thlrty- 
Binth  Htreet,  .Xcw  Y"rk, 

SPECIAL  beginners'  outfit:  100  lettcr- 

bffula.  IfK)  envcinpes.  lOfi  return  envelcpcs, 
^1  fur  S2.(V>.    Rosa  H.  KcUy.  342  Uatavia. 

Toli-^lo,  <">hi(> 

AT  LaXt  Beautiful  Lithography  for 
small  users.  1.0(X)  Letterheads,  1,000  Bill- 
heads and  1.000  Statements  $0.90.  Kaydee 
LUhograpblng  Co^  772  Teutonla*  Mllwau- 
tee.   

SERVICEABLE  Pre-Uaed  Printing' 
Presses.  Type,  SuppUeg.  L^^'^st  prices. 
l.Lst  for  Bt^mp.   P.8.   Bargains*  RlclilaQd, 

Pennsylvania. 

125  Letterheads  or  llnvolopes,  .Wc.  pre- 
Prtoter-Laborde.  Man.snri.  I  iiLstana. 

MteTIGRAPHINC; .  Mime  o r r a p  h  l  n  K . 
TyDOWrtting.  Oltlce  Services,  Business  s-'er- 
Tice  Corporation.  Washington.  D.  c  

200  Bond  U-tterhcada.  Prepaid,  $1.  SoUtH- 
wegtem.  1413-B  Herendo.  Los  Angeles. 

"  1000  Letterheads.  S2  r>f>:  n'HX).  $10.   t  oi>- 
pgr  JoniHtal,  Hancoek.  Miniiiv.-:iti 

ELECTRICAL  

IN\'ENT  Somethlni;.  Your  may 
brluK  wealth.  Send  p^jstal  for  I- no  book. 
Tells  wliat  to  Invent  :ind  h<iw  to  obtain  a 

rtent  throuRh  our  credit  si'Stem.  'l'olb«rt 
Talbert.  4675  Talbert  BuUdlng.  Waghlng- 
ton.  D.  C.  ^ 

ILT.USTR.\TED  catalog.  Just  Issued. 
Etoetrlcal  supplies  and  motors,  wire,  switches 
loom,  plugs,  tape,  rosettes,  lamps,  fuses, 
sockets.  Send  for  free  copy  today.  Hyre 
Elect rlc  Co  .  629  WN  South  Dearborn  St.. 

100  INDUCTION  Motor  Winding  Dla- 
Rrams:  I,  2.  3  phase;  Star  Delta,  2  to  12 
doles  inclusive.  Postpaid.  $6.00.  E  Glass, 
2819  East  8th  Street.  Kana;\3  City.  Missouri. 

MAKE  Dry  Batteries.  Simple,  practical 
Instmetions  witli  *blue  print,  25  cents. 
Dlrigo  Bales  Company.  Bath.  Maine.  

WE  WBITB  Buslness-Building^Letters, 
Advertiiemente.  drenlan  and  Booklets 
at  attractive  taus.      Results  guaranteed 
Wh:it  l9  Your  problem?    Criterion  Service. 
Dei)'t   1.  W'f-ii  St  w  York.  New  JCCTCy. 

H1":  ai>f:rs  of  I'opular  Science  Monthly — 
here's  your  chance:  Wc  have  on  hand  200 
copies  of  l)ound  volume  No.  88— January' to 
Jtrie  1016:  25  copies  of  volume  No.  89 — 
July  to  December  1916:  26  copies  voltime 
Xo  90 — January  to  June  1917  and  600 
copies  of  volume  No.  91 — July  to  December 
1017.  These  eoplee  an?  beautifully  bound  In 
heavy  gray  covers  with  dark  Kreen  backings, 
contalulni?  the  words  "Popular  Science 
Monthly the  volume  number  and  month^M 
Included.  Each  volume  comprises  90U 
pages.  1,306  ardetai  and  8,083  uletures. 
Just  the  thing  for  your  library.  A  ten  page 
Index  enables  you  to  And  in  a  moment  any 
imcte  or  picture  desired.  Contain  no  ad- 
xfirtWng  whatever.  At  the  present  cost  of 
printed  matt4»r.  these  volumes  shoold  retail 
at  $5.00.  You  can  secure  them  now  for 
S3U)Q  each  postpaid.  Classlfled  Department. 
sSnoiar  a<«ierice  Monthly,  226  West  TUrty- 
mm  atm$»  New  York  City. 
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CAMERAS.PHOTQGRAFH  Y  .S  UPPLIES 

FILMS  Developed.  10c.  all  sUes.  PrlnU 
2H^-iH.  3c;  4H.X4H,  4c.^  Wc  give 
iToiit  ^Sharing  Coupons.  24  Hour  service, 
work  guaranteed.    Send  negative  for  sain- 

glcs.  Girard's  Com.  Photo  Shop.  316^Uigh 
t..  Mills  Alderman  BIdg..  Holyolte,  Mass. 

AMATEUR  Photo;;rapher's  Weekly— the 
Journal  That  Teaches  How.  Special— 3 
mr)ntlLs  (i:i  Issues)  for  25c  stamps  or  coin. 
Established  1912.  403  Caxton  BuUdlng. 
Cleveiand,  Ohio.  ^^^^ 

FILMS  Developed.  Printed  and  En- 
larged by  our  new  sj'stcm  are  the  best  ever. 
Prompt,  low-priced,  perfect.  Just  send  your 
name  for  full  details.  Sample  roll  developed. 
10  cents.  Roanoke  Photo  Jblnisliing  Co..  212 
Bell  Ave.,  Roanoke,  Va. 


FILMS  Developed  5c.  Prints  3o.  Pbolo- 
craft.  Box  69,  Ann  Arbor.  Michigan. 

HXTNDREDS  of  bargains  In  slightly  used 
GraQex  Kodaks.  Cameras  and  LensM. 
Equal  to  new:  Fully  Guaranteed;  25%  to 
60%  saving.  We  sell  on  10  day  free  trial. 
You  take  no  chances  18  years  In  business. 
Send  for  Our  Free  Bargain  Book  and  Catalog. 
Central  Camera  Co.  Dept.  66-A.  124  BO. 
Wabash  Ave.,  Chlcai,'o  

IN VENTIONS—Wanted  In  Motion  Pic- 
tures and  Photography.  Fpcclal  Depart- 
ment for  these  classes  of  invention.  Advice, 
What  to  Invent  and  List  of  Patent  Buyers 
sent  free.  Victor  J.  Evans  A  Co..  173  Ninth. 
Wasnlngton,  D.  C. 

BEST  developing,  printing  In  country. 
Send  3c  for  circulars  or  15o  and  roll  for 
sample  developing,  printing.  Rare  bar- 
gains used  eamerss.  MUes  P.  Greenwood. 
Melrose.  Massachusetts. 

Clean  Neat  Finishing.  Postage  paid  both 
ways.  Mailing  boxes  furnished.  Get  prices 
and  samph^.  C.  Grant  Myers,  Depaitmeni 

One,  Summit.  New  Jersey. 

FOR  BOYS 

THE  Boy  Electrician  contains  praotlca 
plans  for  Electrical  Apparatus  for  work  anc! 

play  with  an  e.Kplauation  of  the  principles  o 
every  day  electricity.  Tells  of  the  actua 
experiences  of  a  boy  who  gained  a  practlca 
education  In  electricity  by  making  his  owi 
Static  Machines.  Electromagnets.  Cells  anr 
naileries.  Binding  P(Wts,  Switches  and  Cut 
outs.  Measuring  Instruments.  Inductloi 
Coils.  Transformers,  Motors,  Dsmomos 
Wireless  Telephone,  etc.  304  Pages,  35i 
Illustrations.  Price  $2.00.  Book  Depart 
raent.  P()piilar  Science  Monthly,  22J 
W^est  aoth  Street.  New  York. 

 FOR  SALE  

VACUU.M   Pumps.  Hose  and  Suppllei 
liulUl    your    own    machine.      Save  hal! 
Vacuum  Pumps  di  Parts  Co.,  Box  78.  \n 
Arbor.  Michigan. 

CHOICE  SUver  Blaok  breeding  Fosec 
Reld  Brothers  BothweU.  OnfrloTCan. 

UNIVERSAL  Portable  Shelf — the  .shel 
of  a  thousand  uses,  postpaid.  60c.  Agent 
Wanted.  Attractive  booklet  free.  Georg 
Oaylor.  Clearileld.  Pennsylvania. 

LET  me  send  you  C.  O.  D.  one  Of  my  high 
grade  Razors.  A  regular  $3.00  value.  W 
have  a  limited  stock  which  we  are  selling  a 
$1  .r>0  while  they  last.  Bend  no  money.  ord« 
today.   Dan  WUllnms.  Box  135., Odin.  III. 

FAVORITE  Printing  Press— will  sell  reii 
sonabie.  242  McLesn  Avenue.  Yonken 
New  York. 

FLOWERS.  SEEDS  AND  PLANTS 

GATHER  Roots  and  Herbs.  Now  Is  tt 
lime.  Book  of  Instructions,  high  war  prlci 
and  address  of  buyers  ozUy  20c.^.postpal< 
Medical  Plant  Company.  West  Milan.  Ne 
Hampshire. 

FRKsn  Flowers  delivered  any  dty  h 
co-operative  organization  florists.  Sen 
order  with  remittance  to  Nati  inal  Flor 
r*orporntion,  221  Broadway,  New  Yor] 

Booklet  free.   . 

EVERYMAN'S  PLEDGE  —  Amerk 
shall  win  this  war!  Therefore.  I  will  worl 
I  win  save.  I  will  .sacrifice,  I  will  endure, 
will  flKht — cheertully.  and  do  my  utmost- 
:\H  If  the  whole  isBue of  Uie Struggle  dependi 
on  me  alone. 


When  writliig  to  Advertisers  please  mention  Popu 
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AVIATION 


AIRI'LANE  INSTRUCTION.  Get  out 
Uic  rut.  Knter  a  profosBlon  thm  ofTera 
m  the  bb?KC8t  future.  Our  course  In  prac ti- 
ll airplane  coiiBt ruction  will  prepare  you  for 
le  grealoat  and  bout  paid  profusion  of  the 
;e.  CivU  and  Koverument  poeltlona  open, 
[en  prepared  for  service  Id  the  SUnal 
orpe,  U.  S.  Army.  Day  and  evening 
BdBGfl.  Write  for  booklet  "S"  U.  8.  Aero, 
i  Park  Row.  New  York  Ctty.  

MEN — lAiuru  Flying,  Aeroplane  Building 
Motor  work.    Government  or  e-xhlbltlon. 
'lnt<'.r  and  Summer  Held.  Write — Moler 
\iatlon  InHtructors,  Pablo  Beach,  JackBon- 
llo,  Morldft.  or  C  hicago,  llllnolfl. 

WORLD-ROM IC  System.  Masterkey  to 
I  Ifuigua^os.  Six  textbooks.  $1.44.  FYonch 
lart.  37c:  SpaniiJh,  37c.  Aviation  dlction- 
y.  $1.50.  Ljmguages.  143  Weet  47lh  St., 
ow  York.  

PATENTS  wanted  In  Aeronautics  U.  8. 
jvernment  spending  mlUlona  In  this  claaa 
r  Army  and  Navy.  Our  Aeronautic  De- 
.rtment  will  give  full  Information  on  this 
bject  upon  Inquiry.  Write  for  What  to 
vent,  sent  free.  Victor  J.  Evana  A  Co., 
1)  Ninth.  Washington.  1).  C. 

THE  AMERICAN  School  of  Aviation 
nounces  a  new  correspondence  course  In 
echaulca  of  Aviation.  A  thorough  training 
Practical  Aeronauilca.  American  School 
Aviation.  Dept.  7696,  431  So.  Dearborn 
reet.  Chicago. 

FOR  ADVERTISERS 

WE  WRITE  Bu8lne*»-Bulldlng  Lcttt'ra. 
Ivortlsemontfl.  Circulars  and  Booklets, 
attractive  rates.  Results  guarant^Hxl. 
hat  Is  Your  Problem?  Criterion  Service, 
•p't.  1.  Wf»st  Now  York,  New  Jersey. 

SPICCIALI  Inch  display  advenl.somoiit 
0  magazines,  thrice,  $8.00.  Universal 
ndlcate.  Atlantic  City. 

TWENTY  Word  .\(1  verllsorncut  In  100 
)nthlle8  for  $1.00.  Thrice  $2.00,  Amerl- 
n  SyHfem,  Holly wchkI.  California. 

FOR  OFFICE  AND  FACTORY 

TIME  Clocks — Cincinnati  Clocks.  No.  S's 
istkcepers.  International  and  Bundy — 
tnplex  button  and  card  machlncH.  Key 
"orders  and  autocraplia.  Dial  clocks.  The 
iiii^l  second-hand  place  In  the  U.  S.  with 
anclies  in  seventeen  large  cities.  Consult 
ur  telephone  directory  or  write  tJie  Second 
md  Department  of  The  Cincinnati  Time 
-corder  Co.,  Cincinnati.  Ohio.  

DEALERS  Get  Our  Samples  and  Prices, 
alter  Bogue  Pen  Co.,  1529  Elmwood  Ave., 
cveland,  Ohio. 

ADDING  MACHINES 

SAVES  Time.  Money,  Labor — coats  less 
an  the  average  mlsUike.  The  Ray  adda 
th  speed  and  accuracy  of  hlchest  priced 
ichincs.  Used  by  U.  S.  Government,  In- 
-national  narvester  Co..  B.  A  O.  Ry., 
slneas  and  professional  men  everywhere, 
itnptete  for  $25.  Send  no  money,  but 
ite  for  20  day  free  trial.  Ray  Company. 
86  Candler  Bldg..  New  York. 

LETTER  SPECIALISTS 

advertising  literature, 
toasts,  etc.,  wTlttcu 
Kates  reason- 
Clonal  Bureau,  New 


Building  Letters, 
and  Booklets, 


i  HONS 


lona.  Delaware. 
Service  guaran- 
The  Corpora- 
lly Building.  Ill 

jf  of  the  wonder- 

 CoIumnH  of 

,^)t  to  buy  8ome- 
cchango  sometblng, 
-llcuiaTB  n  W. 
JIfd  Advcrtl«?lm:. 
r.  225  West  3yih 


TELEGRAPHY 


TELEGRAPHY— Both  Morse  and  Wtr*. 
less:  Station  Agency,  taught  quickly.  Tre- 
mendous Demand — greater  ihajQ  supply. 
Permanent  Positions  Secured — Bl*  Salartes. 
Ideal  Working  Conditions.  Great  Oppor- 
tunities for  Advancement.  Women  Opera- 
tors also  needed.  All  expenses  low— caa 
earn  living  while  attending.  Oldest  aod 
largest  school — estAblL««hed  44  years.  Eo- 
dorsed  by  Railway.  \N  *-»tcm  Union  and  Mar- 
coni omcials.  Now  ofTerlns  special  three 
months'  Radio  course  for  young  men  subjcet 
to  draft,  enabling  them  to  enter  Signal  Corps 
— ••  Preferred  Service. "  Large  lUostraied 
catalogue  free.  Correspondence  courses  also. 
Write  today.  Enroll  Immediately.  Dodge's 
Institute,  16tb  St.,  Valparaiso.  Indiana. 


TYPEWRITERS  AND  SUPPLIES 


LARGEST  stock  of  Typewiitcm  In 
America.  Underwoods,  less  than  40% 
manufacturer's  prices.  Rented  anywoere. 
applying  rent  on  purchase  price;  free 
trial.  Instalment  payments  If  dedred. 
Write  for  catalogue  11.  Tj-pcwriter  Em- 
porium (Estab.  1892).  34-36  West  LaLs 
Btreei.  Chicago.  Illinois. 

GOOD  Serviceable  Typewriters  $10  and 
up.  Post  card  brings  list.  FlTBt-cLass 
ribbons,  any  standard  machine  35c.  Hub 
Typewriter  Co  .  280  Devonahlre  St  .  tUiston. 

NEW.  rebuilt  and  slUihlly  umxl  '1  ype- 
wrlters  $8  up.  Portable  Machines  $10  up. 
Write  for  our  Catalog  25V  Beran  Type» 
writer  Co.,  58  W.  Wziahlneton  St..  Chicago. 

UNDER WCX>DS.  Olivers.  Royals,  Rem- 
ingtons. $15  to  $45:  rebuilt:  guaranteed  fres 
trial.  Typewriter  Co..  193  N.  I>esrbom. 
Chicago. 

COLLECTIONS    AND  ADJUSTMENTS 

COLLECTIONS  everj'Whcre.  Prompt- 
ness our  watchword.  Phoenix  Mercantile 
Bureau,  Omaha.  Nebraska. 

DEBTS  coUeeied  quickly!  Establtabed 
25  years.     William  U.  Dodd.  87  N 
St.,  New  York. 

MODELS  AND  MODEL  SUPPLIES 


We  carry  a  complete  line  of  brass 
and  model  supplies.  Send  for  cauiJocue. 
The  Pierce  Model  Works,  3495  Pierce  Ave., 
Chicago.  111.  ^ 

WANTED — New  Ideas.  Write  for  bat  of 
Patent  Buyers  and  Inventors  v»  ani«d 
$1,000,000  In  priies  oCfered  for  InventionA. 
Our  Four  Books  sent  free  upon  re^jocsc 
Victor  J.  Eva^  &  Co..  176  Ninth,  Wast>- 
Ington.  D.  C. 

INVE.VTOR8:  For  perfect  models  and 
dies  at  low  prices,  write  Fisher  Mfg.  Co... 
2183E.  Railway  Exchange.  St.  Louis.  Mo. 

MOTORS.  ENGINES  AND  MACHINERY 

WESTINGHOU8E,  Warner.  Fort  Wayne. 
Holtxer-Cabol.  Emerson,  Crocker  Wlieeler. 
General  Electric  rebuilt  motors  guaranteed 
for  one  year.  Alternating  and  direct  ctarrrau 
All  sires  from  1-30  horsepower  upwards. 
Tell  us  your  needs.  Satisfaction  iruaranu<cd 
or  money  refunded.     Sued  for  lllustraKd 

Srlce  list  sti()plles  .and  motors.  Hyre  Eiee- 
•Ic Co..  >')29  CiH  South  Dearborn  St  .Chlrago- 
SMALL  Motors  and  Generaiore;  H 
H.P.  A  C.  Motors  $17.60—  HHJ*.  $35  00 
Battery  C^harfflm?  Sets;  100  new  marhinrs 
just  received  $30.00  each.  Charclng  Lisht- 
ing  and  Mo\irxg  Picture  Arc  Gencntorai 
ylO.OO  each  and  up.  A.C.  Motors  1  and  1 
phase  up  to  5  H.P.  for  Immediate  ddlTtar. 
AU  matcrliil  fruarantcKxl  new  leas  than  H. 
Iirice.  Write  for  new  bulletin.  Johnstacv. 
West  End.  Pittsburgh.  Pa. 

A  B.\ROAIN,  New  Robblns  A  Myen 
Motors.  1—10  P..  110  Volt.  8000  RFM 
nnlversal.  Not  a  toy.  f 9  nO  each.  DouMe- 
day-lfill  Elec  Co..  Pittsburgh.  Pa  

500  SMAEE  Klectrlc  Motors— lin  Voita 
AC — )i-H.P.  $16. 50 — vacuum  CTeancn— 
Irons — etc.  Kverytblng  Brand  Sew— 
Never  Unpacked  —  Guaranteed  Perfect — 
Priced  Lovrer  tbaD  M  auutactxirers  Cost — 
Send  for  Money  Saving  Elst.  Lincoln  8up- 
ply  Co..  Ephrata.  Peniiwylvanla. 

SMALL.  Power  Gas  Knjrine.  to  nin  all 
kinds  of  smaJl  Marhlncry,  Pumps.  Waahlof 
.Machines.  Ocam  Separators,  etc.  Combina- 
tion Counter  Shaft  and  Slartrr  Self- 
lubricatlnK  and  cooHiir.  nireci  from  TMiory. 
Satisf action  fruaranteed  or  money  rcfuodwl 
(  Irciilar  free.  Universal  Gas  Motor  Oou 
Monad  nock  Block.  ClklcaKO. 
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»ATtNT8  AMP  PAT«NT  ATTOKNEY8 

PATENTS  lYomptly  I'roriirf^  t^cnd 
Pketrti  or   MimJcI   for  Searrh  und 

Report.  l':«iUI<>n    «MV.f'a*;p  I'nlf  TU  Hook 

ttm.  My  pfttrat  snli-M  sitvIi  c  ucw  full  value 
kr  mw  clKnta.  It  «huul(l  never  require  innrp 
Am  2  daya  to  report  upon  the  r>at^niat>Uil>- 
if  your  lavcnttoo;  nor  longer  thnn  10  dny^  to 
■rvpara  rour  cam  fur  nilnB     l^>iiiirr  iiriay 

MDO«IIlta  to  KTOOi  DOKlPCt  and  !h<-  >r<'i>  irili/ITK 

•f  rour  rtctita.   For  prompt  ueraoiua  wrvlM 
fm^bhigton.  D.  C 


INVENTORS,  you  n«*d  my  frt*  bf>oka 
■  l'»t*nl«  and  Hiir^«Mful  Hromotlnn  "    '1  rll 
your  r,.a  fK'  tiiriic<l  inrn  lum  cy. 

UoAott  advice  frt«.  lle»l  prnM>nal  acrvlce. 
iUKkan  rvfereora.  IJi>yd  w.  Puolu  » 
U  Droit  nidjr..  Wariiln«ton.  U.  C. 

PATENT  Your  Ideas.  Doolu.  "How  to 
Obtain  a  I'litont,  '  and  •'What  to  Invent," 
•rnt  free  Send  rutifli  sketch  for  fre<*  report 
nccardlof  pxU'nutblllty.  Manufacturer* 
•ocistantTy  wrttlfix  ua  for  patenia.  Patents 
•dvertlMd  for  sale  free.    EsUblished  20 

Kvt.     JkMnm  CtiapJIw  A  (nuuMttae. 
tent  AUonMfB.  408  7tb  St..  WadiinctoB. 
D  r. 

?*I  CCI>*SFI'I.  Inveritions  miwl  bo  pat- 
ented to  aaaure  proitH-tlon  while  bclnj;  i>fr- 
lected.  Write  for  a  tree  opiiUon  aa  Ui  the 
RMMaMUty  oC  your  Um.  Bml»  A  Park. 
14a  PSOfvM.  WMiiianoii.  D.  c. 


f  L  PAUKl :n.  I'.ilent  Attorney.  MrCilll 
RaUdiDit.  Warthiiik'tiin.  O  <"  Invetit-irs' 
kaad-b<7<>k.  •"l'Tfit*'-tii,k;,  i:\iil.i|rin»;  riiul 
Mttnc  iQventloriii,  "  sonl  free  up<jn  retiuint. 

"PATKNl-s  and  Pat«nt  PoaBlbHIUei"  U  a 
TS-paga  uvatise  which  tella  all  about  paient-i, 
wbat  to  Invent  and  where  to  sell  it  It  elves 
ftOMK  advice  to  Inventon  ami  tella  about  the 
naOMMa  of  aome  <>f  my  ctlenta.  alflo  eTjiUun- 
wtkat  are  frequent  caiiaea  of  failure. 
HaBUllMtitrcn  are  eonstantly  wrtUiw  lor 
■roteeUya  patcnta  dpnn  all  klnda  of  ■oond 
lo^-mtlona  Can  you  help  supply  their 
»anta.>  The  bi>ok  Is  free  Writ©  for  It  to- 
tey  II.  8.  Htll.  92V  .McLachlen  Uldg.. 
Washlnctoo.  D.  C. 

PATKNTH.  Trade  Mark!,  CoiHRltli^ 

Prumpt.  personal,  reliable  servtea.  Oyer  30 
rears'  active  practlre.  IMfDcult  and  Re- 
(Hlad  Case*  s..nrlte<l     Write  for  terms 

R<Kik  fre«-       \(M-..'--.i  }:    <\    ^lirr'-ri.  H.>\  1. 

.V  V  I  ,.1,:  11-,^.  vv  ...  n  i 

PATENTS:  Our  practice  before  the 
Patent  Ofnce  extends  over  seventy  years.  It 
pays  to  employ  an  attorney  of  reputation  as  a 
poor  patent  Is  a  bad  Inveatment.  Ability 
and  Rellabnity  are  our  B;>ei-l;il  partners  We 
arc  aiau  the  iiut  nit.' ; i  of  the  Selcntlttc 
Aoierlcaa  and  alt  patrnut  secured  by  ua  are 
4mHim|  wIUknm  eoal  In  tte  8clraU5c  Amer- 
kaa.  f  oior  InTMittoa  Wi  thua  broiwht  to  the 
att/>ntlon  nf  thousandi  of  Inlellleeiit  readers 
•pf^lalh  Interested  In  such  mutters  To 
an>rure  like  publicity  in  any  other  manner 
v»uld  cut  you  many  times  the  patent  re<-s. 
Our  hand  Hook  on  Patents  sent  free  on 
application.  Munn  &  C'o ,  Patent  At- 
turneys.  624  WcK>iwnrth  nulldlmt.  New 
Vork.  and  C2.';  ¥  St  .  WashlnKton.  I>  (' 

UEK(>I{K  HiM'fidInK  money  patctitlni;  your 
tox-entl"!!  rry  ni  lllUK  it  Kor  i>.irtlriil  ir-  and 
iUSirevtlons  addruH  Internutfotuil  l>i'\>i.  (»- 
Bient  Company.  Dept.  C>.  022  E  Ht .  Woshing- 
ton.  n.  C.  

PATENTS — t»end  sketch  for  free  se.veh 
attd  report.  Dooks  on  patents,  book  of 
ntannea  lottera,  and  dlnlnc  (able  Dovelty 
Mt  firw.  John  8.  Dutno  *  Co..  008  F 
wtreet.  Washington.  I)  C 

PATENTS  obtained  through  D.  Swift 
are  betas  oold  to  Larsa  Maantacturvfa. 
Write  today  for  tn»  booka  of  "lavanUona 

nee<i>«d "  nnd  mtrpaaslac  references.  D. 
H»ift,  :iTi  x  vrnth  St..  waablnctoo.  D.  C. 
Established  in  l>sH9. 

PATENTS  Urine  lUcbes.  Protect  Your 
iayaattoa.  Attorney's  fees  payable  when 
palaat  allowed.  Plain  advice  and  "Patent 
raeta"  fraa 

Jaynea  and  iajTMa.  flOO  KcUoO. 

ton.  l>  c  

YOl'ft  Idea  wanted  Patent  your  Inven- 
ll  'ti  ru  fielp  Villi  market  it  Send  for  4 
rri  <  t'o.iKi.  Ha-i  1  '  |i:ilenl  hu\  rrM,  hunUrefls  of 
kleas  wanted.  et4-  Advice  free  Patents 
advertised  free.  Richard  H.  Owen.  Patent 
Lawvar.  44  Owen  nidr.  Waahlncton.  D  C. 
•r  Unk  WaolwocttnUdE..  New  York. 


Trade- marks  raclatered. 
  :  WaaT ' 


Popular  6cieiice  Mont/Uy 

PATEIirrS— Herbert  Janocr.  oatent  at> 
tomey  and  mechanical  expert.  622  F  St.. 
WosbinKton.  I),  c.  I  report  free  of  eharte 
If  a  patent  ran  bo  bad  aad  Hi 

Send  for  circular 


PATENTS  Wanted— WHte  for  Llat  of 
Patent  Ituyom  who  wish  to  purchase  patents 
and  Wliat  to  Invent  with  iLsi  of  inventions 
want*-*!  Send  sketch  for  free  opinion  of 
patenubtllty.  Our  Four  c.utde  Rooks  sent 
free  upon  request.  Katenu  advertised  free. 
We  aailst  Inveotom  to  aeU  tbair  tavaatloaa. 
Victor  J.  Evana  *  Co..  M6  Ninth.  WaalH 
Incton.  D.  C. 


PATENTS  that 
and  boota  flee, 
results,   watwm  B, 

D.  C. 


and  pay.  Advtoe 


INVENTIONS  of  moll  can  be  sold  by  our 

sulaiB  write 
WaeblBgton. 


system.     For  lurtber  ~  jMutleiilaiB  write 

CoT.  r 


Amerlcaa 

n  c 


A.MERICAN  Patenut  and  Tmde-Marks. 
F.  V.  Wluusn.  Palaot  lawyer.  126  I-:ast  2:ird 
Street.  .New  rorll  City.  Secures  patent  pro- 
tectlon  everywhere    Telephone  «  onnectTon. 

FiTZC.KIlAI.I)  A  CO  ,  Patent  Ijiwvers. 

SOI  1  .  W.L-idSncfon,  1)  c  I'st  I>mi, 
•••|li<-  I'M  Itrli.U!]!'  I  IriK  ••     Kri-e  h.'nnlb  -ok 

Dovr  loee  your  rUchts  to  putctit  ]<r'>~ 
tcotion  Ileforo  procecdlnK  further  Ri  nd  tor 
our  blank  form  "lOvidence  of  Conception"  to 
be  signed  and  witnessed.  Uook.  su£i:estl<>rLH 
and  advice  free.  Lanoaater  A  AUwIne.  232 
Otnay  Building.  WaHtoatoa.  P.  C. 

THE  Patentome  la  tree.  An  educatloD  la 
obtaliUoK  patents.  EetaUlahed  lh6&.  An- 
derson *  Son,  Attomeya.  712  Tib  St.. 
Waahlngton.  I>.  C.  

"«ji:iCK-ACI"l»J.\  AdTertlsing— Mow  ;t 
Is  HiiiUlIng  Itu.siiu<«i9  for  the  Pro^refwivr 
Advertisers  of  .America."  A  little  story  of 
Kesults.  told  by  the  advui  Uwia  themeelvea — 
not  the  publisher.  You  wUI  ht  Interested  In 
readiiu'  th<;  little  booklet  we  have  prepared,  a 
copy  of  which  will  be  cladly  sent  upon  re- 
quest. It  m.ay  silve  YolJU  problem  i». 
W.  Coutlee.  <  in*Hlile<I  Oepartnienl.  I'lipulnr 
.''clenee  Moiithl>.  2.'.'i  Wc-Mt  Thirty-niiith 
•^tret't.  New  \fr-.  

i.>vlu.\  r  bouicilUiut.  >uur  Ideas  may 
jraaltb.  Sand  poatal  for  me  book. 
Tdla  wbat  to  lovant  and  how  to  obtain  a 
patent  tbroiub  OUT  erodlt  nyatem.  Taibcrt 
A  1  albert,  4024  Talbert  HMC..  Waahlagtoa. 
I)  c  

li.)  Market  ^.■llr  liivontlon.  you  must  uct 
In  toui-h  With  the  proper  persons.  l.el  me 
show  you  how  to  4I0  It  t)  W  Coutlee.  22$ 
VVi-at  t'nh  Str<-et,  .New  York  «  Itv  

i  .\  \  1-..N  11  >KS:  We  uudiTiiiKe  mile  uf 
[>:%t(ii:«  we  olitiilii      Write  I  l.«ti«r  MfK  Co. 

.' 1  ^  1  .  ll.illw..>  I  \i-h;irit:>'.  M  l-oliL^.  .Vlo. 
-\t.'"lit.H  

PATE.NTSi  Foremost  word  free.  .Mcis- 
Ker.  Washington.  I>.  (-. 

PA'I'ENTrt.  make  your  Ideaa  pay.  Hun- 
dreds InveotloM  are  edd  yearly.  We  help 
market  youra  free.  Book  ant  adtrlce  free. 
A  M.  Uuek *  Co^  534  7Uk  St..  WMblovtoa. 

i>  c  

I'.All.Nl.^    on    e:i.^>  iin  tits  :id 

model  or  .sKi  tch  for  free  fK'urch  and  Certirnd 
rffciHiruiion  of  your  invention  for  your  jr  — 
Irclion     Iree  book  tellfl  what  to  invent  aiid 

how  to  ohtain  a  patent  oa  oaay  oaymente. 
<    ('  uu.i-n  A  (  o .  .5'.)2a  Ixiaa  aiM  Truat, 

HldK  .  W  .mhltutton,  I>  <• 

I'rornl.ni'nt  .Ni'W  York  bualiirm  melt 
dr<>lr",is  lln.inritiK  merltorloiw  lnvirii!<.tMi 
proii'iKHl  liy  me  ,-H>nd  your  Iile;i8  II. ■[  ■  it 
advii'i-  and  "i'ruih  about  Putentu"  fr<-e. 
J  Riaiiey  Keliy.  742  Woodward  flidit.,| 
Waahlngton.  1)  C.  I 

I'A  ri  N  1  appliratlona  Hied  on  pirii.U 
payment  pl.'tn.  We  help  sell  the  pulenl. 
I  radc-miirkfi,  cop  ,  rli,'tit.'<.  etc  Mllo  li.j 
Stevens  A  <  o  .  f.toK  .s(  .  W  ai^hlnirUin.  a.'.l 
Mon.-xlTi' "tK        .  I  hi'-Htro     l:stnb  isr.t 

PA  1  I  .nT  >  ihitt  tTotJLTi.  Write  uk  foT 
new  b'jok.  I'Mtciit  ^t  iuw."  worth  more  th  in 
all  other  p.iii  rit  l>.>of  .s  rotntiliKvl  I  i-  i?. 
Write  l^irey  ,t  I,;i.«v,  I  i7  Sj  irl  ii^.r  llUllH  4, 
W  ifthltiL'l    'I    |)   <       r  ^t:ttil:--ln  .1  |S<>'I 

"tjlJlCK-A(  I  i"  )\  Aflveriislin;--l(ow  it 
Is  Bulldlnic  iUitliii^s  for  itii  >'rok:r>  s>.iva 
Advertisers  of  Amenra  "  A  Utile  utory  u| 
Results,  told  by  the  advertisers  themselves— <i 
not  tiie  publUher  \nu  will  be  lotrrrsied  llj 
rcadnx  the  little  booklet  we  have  pre|):ired,  a' 
copy  of  whirri  will  be  gladly  s<-iit  upon' 
requeat.  It  may  solve  YOUR  pn^bl*  uu' 
1).  W.  Coutlee.  C'lanaOed  Depart  nvntJ 
Popular  Science  Monthly.  22S  Weat  ThinH 
alntta  Street.  New  York. 
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REAL  ESTATE— FARM  LANDS 

110  D(JWX.  %b  a  Month  fur  a  nnc  lltUe 
m  of  your  own.  10  arrea,  $300.  Poultry, 
lit.  truck  make  good  money.  Michluan'H 
It  County.  Near  u»wna.  Hchools.  churches, 
lo  UrKer  tracta.  Full  InfornMitlon  free. 
igart.  01251  38  8.  Doarrxjrn.  ChlcaKo. 

r'ALiFORNiA  little  farms  near  Los 
i«ele8  for  aale.    Eaay  terms.    Write  E.  R. 

iltr,  Shawnee,  O'.'.hihoma. 

DWN  your  own  Orange  or  CJrapefnilt 
ove  In  beautiful  Frultland  Park.  Let  me 
1  you  how  melons,  peaches,  hay,  your 
rt  crope,  should  pay  for  your  land  and 
>ve.  J  Q.  Lloyd,  Desk  205.  FrultUnd 
rk.  I  lorhla. 

[  Want  to  send  you  proof  of  the  wonderful 
lllMK  power  of  the  CLaaNlileil  Columus  of 
A  magazine.  If  you  want  to  buy  sonn?- 
UK.  sell  somethiiig  or  exchaiiKe  somethint;, 
lU'  today  for  full  partlculara.  D.  W 
utle*».  Manager  C'laaslfled  Department, 
pnlar  Sdonce  Monthly.  226  Weirt  3yth 
wt.  New  York. 

IS  He  Crazy?   The  owner  of  a  plant^iUon 
Mlfwiwlppl  Is  Klvlnjf  away  a  few  lUe- 
e  tracts     The  only  condition  is  that 
I  be  planted.    The  owner  wants  enough 
I  raised  to  supply  a  Canning  Factory, 
u  can  secure  five  acres  and  an  interest 
the  Factory  by  wrlilnn  Eub;uik  Farms 
mpany.   U.U    Keystone.    Pittsburg.  Pa. 
cy  will  plant  and  care  for  your  trees  for 
per  month.    Your  profit  should  be  $1 .000 
year.    Home  thing  this  man  Is  crary 
giving  away  stich    valuable    land,  but 
re  may  be  method  In  his  miulriess. 

VI ONLY-MAKING  Farm»— 15  8tatc« — 
an  acre  up.  Stock,  tools  and  crops  often 
ludcd  tc  jettle  quickly.  Write  for  liljj 
wirated  <  "atalogue.  atrout  Farm  Agency, 
pt.  12.  New  York. 

FOR  MEN  AND  WOMEN 


ror  ci\,\\  turn  your  spare  time  Into  dollars 
taking  8ubs<Trli)tlou8  from  your  friends  and 
iualni-am'«>a.  You,  as  a  regular  reader  of 
;)ular  Science  Monthly,  know  Its  good 
iits  and  can  prcficm  Its  attractive  features 
a  way  which  will  readily  secure  a  large 
nber  of  subscribers.  Convince  me  that 
I  are  In  earnest  and  willing  to  take  ad- 
itage  ot  this  opp<»rtunlty,  and  I  will  gladly 
d  you  full  parilcul;\r^  as  to  how  to  go 
lut  the  work,  and  al«<»  special  appointment 
)ers  for  your  territory.  Don't  wait  until 
ir  neighbor  has  «<'cured  the  app^ilntment — ■ 
te  t<Klay.  circulation  I)ire<'tur.  Popular 
nice  Monthly,  225  West  3ftth  Street. 
York 

N  1)1  AN  BasketJ^Wholrs:de  and  retail, 
alogue.  c;ilham.  Highland  Springs. 
Ifornla 

SEXUAL     Philosophy."     12.  near, 
rlfic.  authoritative,  complete,  best  satls- 
Fred  H.  Kaessmann.  I^awrence.  Mass. 

A  E  WItlTE  Busln.-ss-Uulldlng  Letters, 
^ertlsemcnts,  (U-c  ulors  and  Booklets, 
attractive  rates.  Results  guaranteed, 
at  Is  Your  I*rol)lom.>  Criterion  Ser\ice, 
?'t.  1.  Wi-Hi  .New  York.  New  Jersey. 

IE  a  Detective.  Excellent  opportunity, 
d  pay.  travel.  Write  C.  T.  Ludwlg.  424 
■^tover  Bldg..  Kana'M  City.  Mo.  

^•1I.\T  Do  You  Want  to  Know?— In- 
natlon  vital  to  the  student,  the  experl- 
uer,  the  business  roao.  or  any  Inquirer 
•u  by  experts.    Educational.  ScicntiOc. 
al.  and  Business  questlona  amwered. 
us  the  points  you  canoot  And  oat  any* 
■re  else — we  usually  know.    No  cbanre  if 
iicccHsful.  small  fee  of  SI  If  w«  ' 
t.   Send  your  questions  direct  ttv 
or  write  for  otir  oomplcte  prnp< 
The  Kent  RysCm.  DepJ^rrm- 
nbrhl'xc,  M.LS3 

EAUTI 1  ri.  Kub 
r  Potitpaid 
-ks.  AahlaiHl. 


FOR  INVENTORS 


FIND  Out  fur  YounelX  what  to  tnTCOt 
and  how  to  orocure  and  sell  a  patent  tor 
the  same.  \fy  book.  "lawnior'a  UnlTenal 
Educator."  covers  tte  matter  tnm  A  lo  2. 
140  paces.  eteCAQtly  bound.  Also  cnctatnt 
500  mechanical  movements  axKl  50  Mr- 

fetual  motions.    Prtee  91  00,  poetace  urn. 
\  G.  Dleterlch.  601  Ouray  Bide..  WMb- 
Ington.  D.  C.  

PATENTS  without  advaoee  attorney's 
fees.   Free  report  and  booka.   Frank  FuUcr. 

Washington.  D.  C. 

HAVE  you  ao  Idea? 

protect  It  by  a  patent.  

or  sketch  for  free  opinion  of  pateotabOlty. 
Write  for  our  Four  Booka  aent  free  to  any 
address.  Victor  J.  Evans  A  Co..  156  NToth. 
Washington.  D.  C.  

I N  V  E  N  TO  RS — We 
facturlng    new  patented 
models — dies — and  do  experimental 
I^  J.  Ocrdln«  Mtc.  Co..  I>epi.  Opn 
Place,  Cincinnati.  Cmlo. 

PATENTS  Wanted.  Inventors  write  lor 
Free  Booklet.    Tells  how  to  get  %ht 

value  of  yrnir  Invoutlon.    Fredk.  EL  W< 
»U.  F..  PhUadclphla.  Pa. 

INVENT  Something.  Your  Ideas 
bring  wealth.  Send  postal  for  Free  book. 
Tells  what  to  Invent  and  bow  to  obtain  a 
patent  through  our  credit  system.  Talbcri 
A  Talbert.  4dOi  Talbert  Buildlnc.  Wi 
ton,  D.  C.  

PATENTS   un  eaay  pasinenia. 
model  or  sketch  for  free 
registration  of  your  invention  for  your 
tectlon.    FYee  book  tells  what  to  invent 
how  to  obtain  a  natent  on  eaay 

C.  C.  Hlnea  *  Co7.  692a  Loan 
BIdg..  Washington.  D.  C. 

PATENTS  that  protect  and  Pay.  Adjrlof 
and  books  free.  HIghft 
rosulta.    Wataon  E. 

D.  C. 


Coleman.  W 


WE  will  commerrUllse 
that  electrical  or  mechanical 
you.    Couiidcntial  derelODnient 
mental   work.     To<^  ^"ih^ 
l»recl8ion  Engineering  Co..  2914 
Ave  .  Cincinnati.  Ohio 

HAVE  You  a  Patent  to  SeU  ?  My 
will  enable  you  to  ret  In  touch  with  us 
proper  persona.  Write  todajr  for  detafla. 
D  W.  (VuUee.  226  Weat  Ml  BHil.  New 

York  City.  

BEFORE  spending  money  patcntinc  ytMr 
invenUon  try  seUlng  It.  For  partteojain  ami 
suggestions  address  Intematloonl  Pg^mi^ 
ment  Company.  Dept.  F.  92%  F  81.,  Waati^ 

ton,  D.  C. 

INVENTORS — Can  place 
quickly.  Benjamin  Jonap.  M 
Cleveland.  Ohio. 


WRITE  us  If 
your  invention, 
flmlth's  Patent 
Boston.  M 


you 
Free 


DRAWINGS. 

f as  englnea  nnd 
Isar  Comi>any 


Modda. 
>plane 
Broad 


12«9 


I.VVE.VTORS:  Caah 
your  mventlon  or  patttt 
Burod.    iieferaoecn  fumt 
189R.   We  neeure  pAtent>v 
make  modala  nnd 

to  KlJiher  Mfk  .  il^ 
cha 


AOKNTS  »-H>  ft  wwk  N«»w.  pnH-nttvl. 
automkllc  waxdrobo  No  mills,  im  «rrpW9, 
No  campc>UUoQ.  Ui-muuiilrale  »nd  aiilc  is 
■Mle     1>TI1WI  CM  te  CMlMiCL    Writ*  tor 

Kipi4>  ThmnHMOT Co..  SS61  Noitll  St. 
yvna,  Ohio 

'QftCK-At  •  HON  Advertising— How  U 
to  iiuiMiiig  Itusliiems  for  the  ProgreiMlve 
AdvertbHTN  of  America. "  A  little  atory  of 
iMolti.  told  by  the  advertlaera  ttiMM«lv«»— 
IM  tto  publMicr.  Yon  will  MtMCMcd  In 
ffl»din«r  tbP  little  booklet  wp  have  prrparwl.  a 
90  y  of  which  will  be  Kladly  swni  upon  ro- 
VI  ml  It  may  ajive  VOUR  problem.  1>. 
H  Cotitlop.  cfamUlMl  Drawtoient.  Popular 
8cw&r«  Monthly.  226  W«M  Thlrty-aloth 
,  New  Ysre. 


Popular  Science  Monthly 

I  WILL  pny  any  boneat  man  up  to  SV) 
monthly  tor  part  of  spara  timt:.    No  can- 

vasslDK.  No  i-upltal  Write  today  Voor- 
hies,  Dept    V   S.  omahn.  Nehr^ska 


WANTFD — New  Ideai.  WHt*  for  list  of 
Patent    Ituyrrx   and    IttWUeM  Wanted. 

II.OUO.OOO  In  prliea  ofTered  tor  lDventU)ftf. 
Our  Four  lU>ok»  sent  fr»-c  nix'n  n-'iiiPBt. 
Victor  J.  Evans  A  Co..  174  Nlnih,  WaatUns- 

m«.D.c  

SWELL  milt  free  for  2  ho«r»i'  work.  Show 
tl  to  your  friends  and  nmkc  $5.00  an  hour 
In  your  apart?  tlmr  We  .■"how  how.  Costs 
oothlnc  to  try  \\r;i'  n  u  k  for  meimure 
Mank  and  our  bamly  numplc  oijint  All  free. 
TTl  dlHtW  tiliiil  J  llilii  tree-  l.<>ok  Into  thia 
"  iTalkMinC  Co  .  Deot  CA.'il.  Chlr.tgo. 


INi^YDE  Tyres,  inn.r  armour  for  Auto- 
■M>bU«  Ttrcs.  prevent  pu'iciura  and  double 
■ilhif  of  Mjr  Ur*.  Ubflral  proflta.  D»> 
Ulfi Irce.  Araerieaa  Aoataaorlsa  Co..  Dept. 

t7.  Cincinnati,  otilo  

MANUFACrVLKlU.s  of  n  Famous 
doth  want  house-to-houaa  eaa- 
St^Hlmt  propiNiition.  ramaaa 

I  COPprtny.  T'l^'-rivir.  lUlnolH  

WSRB  You  £ver  OITercd  a  Urocery  Store  i 
m  ftopaiittoa  ia  Bancs.  Lac  in  Ml  yoa 
foa  eaa  luuidla  Flnor.  Canned  Ooods. 

and  entire  lli^e  of  Krorerlrw,  nn 
ae  Palnta.  Koonrur.  Stork  Krwui-  Aiii'»- 
mohlle  and  Macliinery.  « >IU  and  t  ir«-.-i.-<f*f. 
Xo  n-nt  to  pay.  No  Invrsttmc-ni  In  stock. 
Large  ordem  taken  from  samplrH.  Cioorts  of 
tnarantccd  and  proven  quality.  Sclline 
apertenee  not  nece««ary.  Very  nrotliable 
work  for  •  workera "  Addrcas.  Bllch(XM:k 
Hill  Co  ,  Dept.  -'-.'0.  ChlcaJto.  lU. 
Any  bank  or  csprrwa  eomfwny. 


HUNDRRDf*  of  Aitenta  are  now  maklmc 
cood^  to  <«  II  from  MllltT  S  tiuaraiiteeil  Manu- 
facturrf4  |-.>rmula».  Wiiard  WaHdinic  Tab- 
lets— no  wax.  potash,  lye  Cojit^i  .V-  pound. 
Bftapi  eoc  KKRolcne.  only  pure  food  sub- 
adtvte  for  eses  at  'Jc  a  doi«n.  .Von-Alroho|lr 
Tube  Flavors  Many  new  sellers  Ini  hiilliiK 
lauat  Automobile  Hpeclnllles  Carbr^c  ide. 
the  only  rtN'oimlzi'd  Kawllne  IntenMlllcr- 
L>p<-.vbi>nUer  MHI  proiit  l.nornioun 
hUvs  tibro-Vac  Cjuaraut43ed  I'uncture 
HiuxKer.  if^xdnilva  tatiltorjf.  Partleulan 
or  stamp.  MUler.  ladiattrlal  Clwnilat. 
Tampa.  Florida 


"RADIO"  Luminous  Paint  for  riwUo. 
Bie  demand — bic  scaftli.  Trtal  eao.  AOe 
tfcUTcred.    Amerlean  LmnlnoiM  Producta 

Co..  Huntlncton  Park.  CalUornln 


^^AGEXTS.  "Ewl^.'J^^tbej[ua^  mib- 

e4aa?r  enormoS'  denuSiT'^'erywhere: 
proflta:  nample  free.  Thomas  A.  DouKh- 
my.  1S7  Kast  -ITth  St  .  New  York  


JttOMBBY  and  Unilerwear  Manufacturer 
Mtos  pennanent  position  supplvinK  reKular 
nmomers  at  mill  prirtw  S.VlfW)  to  $IIK).(K) 
jpontbly  All  or  spare  time.  (  nnlli,  J. 
fsrkw  .MllUi.  27:13  .No  I  Jth  St  .  l'blla«|elp>ila. 


NINETY  Per  Cent,  of  Your  (  alls  Turned 
Into  Wonderful  Knihunliwni  Kdllows 

f  v^f)  1  >cmt)iiiiirttilon !  Write  al  Onre  for 
ruU  r.'irtlrulars  of  Our  Line  of  i;r.iilliim 
<L«mlnou3i  .Articles.  KtaflHt!«!  Mj.-itrrl- 
oOit  KverlaatUigl  .Novel!  They  Slilne  In 
tM,dark.  Crucifixes.  House  Numbers,  Dulba. 
Match  Boxes,  Ptcttvcs.  .Switch  Plates.  Hole 


.  *""rrm  fliiwflT  iwmiiw)  Lane  ^ 

tacturer  nf  RaadfecrrMefli  and  Dm  Oonds, 
rtc  .  wlahrs  representative  In  en'  !i  lornitty. 
Factory  to  consumer  ltl«;  priPiiV'*.  honest 
foods.  Whole  or  spare  time.  Credit  given. 
5?«L  for  parilrtil.'irs  Kreeport  Mfg.  CO., 
g<  Main  Kt  .  Hr.H.Hyn.  N  Y. 


AC.KNTH  Hell  rich  I'M^klni:  .Ifi  x  Im- 
port«d  niBs,  $1  i)o  each  <  !%rter.  l  enn  ,  hoI.1 
»»»  In  4  d:i>s.  i)rofU  i'tl  Wwi  r;in  <|o 
•■e  Write  for  sample  offer  selling  plan; 
«tluslvr  territory  .Sample  rUg  bjr  panel 
PS«prci>aJd.  98c.    E.  CaodOQ.  Inpoftcr. 


FA.STK.ST  IJollar  Seller  on  the  automobile 
market  liK)'  ,,  to  asents.  Permanent  ro> 
piiir  for  InniT  K.very  motortst  will 

buy        ( •  !i- :  .     Mfi;     A     Miiipl>'     '  o,, 

Mtnnenp  i■^   '  i  lai.  

•-•33  tier  i-erit  profit  seMink;  .1  im;.-. 
IntensltlcrH  to  auto  owncrH.  n!ir;u;«».  hiiiiLiiji-s 
spurk  pliu;  trouble:  sells  like  wlklttre;  «k- 
eluslve  territory:  write  gulek     Jubilee  Mfg. 
C  o  .  I'ept   l'-<J.  (in<ah.>.  Nebraska, 

gUICK.  snap  this  winner:  brand  new. 
big  pruHts:  sells  on  sight:  unllmated  field: 
particulars  free.  Dept.  19.  HunnyaMe  (To., 
ftl4  »unny.<i<)f      .  Danville.  Va. 


MAKK    anil    S<'ll    Your    Dwn  Goods. 
Machinery  unnee««ary.    Kxi>crt  CheniHt* 
advise.  Special  attention  to  beginners.  U  rite 
  amer  Myttie  Com- 


for  Vtm 


.c. 


"AGKXTS^-npaeiolOr  Men  sell  the  Hlm- 
plex  Auto  Bnuh.  saw  auto  and  wagon  washtr 
flu  any  hose:  .'wro.  qulek  eaali  aales;  tree 
sampler,  t  rancltf  M,  Mlg.  Co..  BarrUMim. 
Pennsvlvanla  " 


AGENTS,  Bta  ocncy  selling  Wardrobe 
Ddnrtsera.  Munim  3Sr.,  partleulan  free. 
Webster  *  Co..  ^NW  N.  Clark  St..  CUeago. 

IIM'iois. 


At.L.N  IS  our  new  invoQtt  'ut  will  farn 
you  «tea«ly  lnrotn<'  Canv(ij«e<.i.  CouFiiy 
UlKhts  .Salesmen  und  I'rotnotere  write  1  i-<her 
MfK.  Co.  2lh:u;.  lUiIlway  Kxcbanae.  .St. 
l.oMlfl.  Mo 


lU  II,I>  Permanent.  Pronia>>le  me<llrlns 

.irnl  l.illit  preparation  bustiicw  Ai:<-iii.s 
h<  lllri-4  \ir;ilf;i'H  Pro<lurtJ»  eUMit  >  i-:ir<i  1  illy 
t  ;u;>r:in;i<'<l.  'ii<-\>\--i-  l.(H,k.  [ri'fi''il:r  !  ■  •  ' 
Alf:ilfa.  s  .o  Ni.riliwiHtiTn  <  I      .  ■ 


ACK.NTS:    I il(f  profits     lt«"j(t  and  <  hi 
e-si  window  letters  niatlo.     KtwUly  apptii  d 
Dime  brlnKs  five  aafnples    Auto  Monogram 
Inters   Particulars  fri-e  Htalbrltc  OWBpany. 
lllj  .Second  Aveiuie.  Nr'w  Vr>rk 


•GASOLINE  Haver  For  lords:  New 
principle:  saves  30%  gasoline:  gives  IiO% 
more  power.  No  moving  parU:  put  on  wlin 
wreorn  In  lO  inlniii<«  Price  $1  .".ii  <;u.Tr- 
anteed.  Hhc;  proii  ^lUon  to  ai,'< nt.-^  I  he 
LlttleCyclone  Accesaorltia  t^o.,  Dayton.  < Hilo, 


SCTX  beavtlhil  tnanan  Callfernla  Roae- 
b'-nd.«  Abeolittalr  M».  Bht  proHta.  (*ai- 
alot;  free     MhHlOO  V2SI0,  Wcat  Pico.  Lus 

Atiu'i  l'T'.  '  .tlifornln 

I'lt I ..-i  I  ' ».  op  N  our  ."^liN  v<n  over 
]°lhow-<.  without  unhiittoiiWn:  CufT.t  ojn-u 
ulid  close  :iillomiitli  :>I1>  when  nil.s«-(l  of 
lowere<l  (.r«it  convenience.  Abiiorioal 
prottUi.  St'lb  everywhere.  No  comneilinui 
lor  oom[)eteni  aalemnen  who  sell  dinvt  to 
wearer.  Enclose  stamp.  He\o.  P.  .s„ 
Bheboygan.  WIsconHui  

KI"OI'  ll<  r<-  "^^  ll  the  I  lr.en  Kemiliitor  for 
Ford  Ile:ullii; ht.->  <  .olnK  like  wildnri-  c\ cry- 
where.  (•Ivcm  splendid  driviiu;  llRht  at  low 
s|H-«d — keeps  bulbs  from  burning  out-  - 
o[H'ratce  automatically.  Wantett  for  every 
Ford.  Hlk!  iiroflts  quick.  LISTKN:  Si!.  r. 
<»kla.,  sclN  \2  (Ijoly.  profit  .Mi  Kiirliiii<l, 

Nchr  ,  in:i(!e  ?:(,  l.'i)  In  17  wi-f-ks.  No  <  \- 
piTlcnce  ni  ri  s.^a':.  wc  Hhow  you  how  N'  ' 
sold  In  storiK,  Sjtles  k'liarantw.-d.  Nociipu.il 
n«  (  I'x-iary.  Write  today  for  aperlal  i»ner. 
AddrcM  l':iseD  Instrumeafc  Co..  006  Valen- 
line  lUdg..  Toledo.  Oblo. 

IF  You  want  live,  aetlre  and  Intelllcent 

asents  and  salesmen  to  handle  your  c<mm1s, 
let  nie  show  yotl  how  to  r>  ai  n  iht  in     IJ.  W. 

Coutlee,-':.'.'>Wi-n  t'lthstrn  I,  Ni  w  Vorkcity. 

C.i:r  HiiNlrt'  I  Mt  Priwjx  rn;,  on>r-  Me!«f 
In  21  Veurs  Our  1o<mI.  ."-oap  and  Tial.  l 
<;o<mM  rut  store  prices  to  }».  Fver.vtii  'l. 
buv.H  to  lower  llvlnK  coBt,  K,  M.  Davu^. 
Dept   Tt\.  fflO  l.;ikc  St  ,  <  lilc.'Ufo.  

■  Wl^ICK-At  I  K  >N   .\dvertlxing — How  It 
Is  Itullding   Hiislnetts  for  the  Pro«ri?B<lve 
Advertlwm  of  America."    A  little  stor>  of 
Henillr.s,  loM  hy  the  ;nlvcrtUrrH  I hcni-<  I  l  i-s- 
not  I'll'  iiij|i|l-l!i'r.     'S<<\\  will  (x-  liidri^t.  1  In 
reiulinK  the  Utile  booklet  we  have  prcii.ire*!. 
copy  of  which  win  bO  gladly  wnt  upon  re- 
quest.   It  may  aoiTa  yorn  problem.  l» 
w  cotitlee.  (  irtKsined  Uepartment.  Popular 
.•<ticiire  Monthb  .  225  Weat  ThIrtyMilnth 
Sircei ,  New  York 

Ht  ll.D  a  buhlin-HM  of  yo'ir  own  l.in'i 
lndcp<'n<len' e  S<  ll  our  j.'i  tttui  Health  iiii<! 
Accident  Policy  with  $-'.')  »in  )1v  hi-iicnt  for 
$10  yearly.  You  get  all  produi  ls  on  yearly 
raoawala.  Write  today.  North  American 
Aeetdent  Insuranoa  Co.,  004  Boaoetl  KIdg  . 
Newark,  .N  J 
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\nswer  Hiis  Call! 

m  Drsif tsmanship 


^eds  skilled  draftsmen. 

apartment  of  the  Gov- 
nothercall;  this  time  for  1800 
;  big  salaries.  The  manufac- 
i  clamoring  for  more  skilled 
nches.  Sauiries  paid  compe- 
hough  high  at  the  present 
;o  still  higher.  The  serious 
n  is  recognized  in  both  gov- 
'acturing  circles,  for  drafta- 
•y  foundation  of  all  Engineer- 
1  Manufacturing  enterprises. 

rtunity.  Help  your  country 
ti  Draftsmanship.  There  will 
.t  a  good  salary  the  very  day 
Draftsmen  in  ordinary  times 
.00  a  week.  What  will  this 
he  scarcity  of  competent  men 
of  salaries?  Ancl  remember 
great  business  organizations 
pay  the  full  worth  of  the  trained  men. 

Quickly  By 
Tech"  Methods 

r  Riven  by  tho  Chicago  Technical  Col- 
».  Your  instructora  will  be  practical 
iffineerintr  work.  They  teach  by  ap- 
?o  "Tech"  methods— demonBtrated  to 
NotimciBputinon  ncedlesB  theories, 
xpcrienco  nn  your  part  is  not  neces- 
bcdrock  principles  and  their  practical 
nonths  you  will  train  what  would  take 
drawn  out  tnethodB— and  at  the  end 
iraftsman— with  aU  that  term  mcooa 
ncome. 

ly  at  Home 

our  present  occupation  to  get  this  ex- 
mans  hi  p.  We  will  teach  you  by  mail 
otce  in  your  spare  time.  Same  prac- 
1  have  ii  you  were  a  Ptudent  in  either 


our  Day  or  Evening  Claascs  at  tho  College  hero  iu  Chic 
Pay  for  the  course  aa  you  go  alonfi:.  The  f eo  ia  so  umall. 
tcrmH  eo  ea»y  that  no  matter  how  moderate  your  incom<.' 
be.  you  can  afford  to  irt't  thin  trninintr  in  Draftsmanship  w 
will  pr«i>are  you  for  an  important  payinir  poeition. 

Drawing  Outfit 

Acomplete  hljrh  irradedrawmtf  outtit  in  included  with  ; 
course  without  extra  expenae  to  you.  This  includes  nil  n« 
•ary  toolM  juBt  as  uaed  in  the  beat  nMxIcm  draftmg  fuonvt 
you  already  poweaa  aucb  an  outflt  you  will  be  allowed  a ' 
credit  for  it. 

Send  For  Test 
Lesson 

Thia  Pre«  Tent  Leaaon  i«  an  ab- 
solute teat,  pure  and  Bfanple. 

Find  out  for  youraelf  before 
you  enroll,  whether  you  are 
proper  material  for  a  succeaa 
ful  draftsman.    No  charse 
for  this  Tent  Lcaaon  either 
now  or  later.    It  ia  abso- 
lutely Free.    Send  for  it 
today.    Mail  the  coupon, 
markinir  it  to  indicate 
which  branch  of  drafting 
eapecially  interests  you. 

Chicago  Technical  College 

631  Cbicaao  "Tech"  Building  Cliiea«« 


Chicago  Technical  College 
631  Chicaso 'H'ech'*  Buildin«.  ChicA«« 

Witliout  ubiitraiiun  to  rar,  pl«»ac  H<-n>l  mo  yuiir  I' KKK 
Lesson  in  Druf (Dmsnahip  and  other  intrrrttiiiK  iitcraCun  c 
ins  the  RubjKt  in(iicst«d  below. 

(Mark  X  opposite  work  In  which  you  mm  specially  iit>  iv5 


□  Architectural  T  -a/Uiig 

□  Marhine  DrafUns 

□  electrical  Drmftinir 

□  Structural  DruftinK 
□Sheet  Metal  Draftintr 


□  UuiiUcra'  Cour-n: 

□  Flan  UeatliiiK 

□  CiitimatinK 

□  Survey  ing 

□  M.np  Draftintr 


Name  . 


I 


Addn«s  

City  

CdWiru  or  Hon^e  3tU"l>7    ."^Uli  whl*>i. 


State. 
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Come  to  Detroit 

The  Automobile 
Center 


qiJK 
fiive  wha 
what  it  means  t 
Factories  endorse  oi. 
our  grnduates.     71%  of 
Detroit.     Men  arc  needed  ev 
pair  men,  cliauffeurs,  garage  men  ar 
of  uur  graduates  start  in  business  for  the 

Earn  $75  to  $300  a 

We  teach  you  to  handle  any  auto  proposition.  You 
12  weeks.    Equipment  is  new.  up-to-the-minute,  conn 
motors,  or  chasses  used.    Students  actually  build  cars,  gel 
assembling,  block-testing,  road-testing,  everything.     Special  c 
Acetylene  brazing,  welding  and  cutting,  also  Tire  Repairing  s^'par? 
Learn  to  time  motors,  rebore  cylinders,  adjust  bearings  and  carburetors 
Six-cylinder  Lozier,  Chalmers  "6*'.  Detroiter  "6".  Overland  and  8-cylind( 
instruction.    We  have  25  motors  in  block  test  department.    Our  electrical  ( 
having  every  standard  starting,  lighting  and  ignition  system. 

Detroit  is  the  Place  to  Learn — Start  A 

44  Auto  factories  in  Detroit  and  vicinity  and  144  accessories  and  parts  factories, 
nerience  in  handling  all  kinds  of  auto  equipment.     We  have  Sprague  Electric  Dynamc 
rposcs  for  students'  use.  Ours  is  the  only  Auto  School  having  this  equipment.  School  open 
Lime,  any  day.  Three  classes  daily;  morning,  afternoon,  evening. 

nplete  Tractor  Instructions  Added  to  Ai 

Our  Automobile 
Course  has  always 
included  all  the  in- 
structions necessary 
to  handle  Tractors. 
By  adding  I.  H.  C. 
Titan  10-20  com- 
plete tractor  for 
actual  working  con- 
ditions and  a  com- 
plete engine  and 
transmission  for  the 
block  test  depart- 
Tnent  we  are  train- 
ing our  students  in 

the  care,  repair  and  operation  of  the  Tractor.  The 
Oliver  Chilled  Plow  Works  of  South  Bend.  Ind.. 
placed  their  No.  78  automatic  lift  three  bottom 
tractor  plow  in  our  school  for  student  work.  When 
students  leave  our  school  they  are  trained  in  every 
branch  of  work  and  can  rei)air.  maintain  and 
operate  Automobiles.  Trucks  and  Tractors.  Get  your 
training  in  the  original  school. 


»nal  H«rv««t«r  Company  of  America 

(Incorporated* 
ters  and  Other  Lines  of  Machinery 
Harvaster  Buildins 

ClllCAOO.  November  20,  1917. 

-mm,  Prealdent,  .., 
StAta  Aato  School.  Detroit.  Miehiaan. 


cmra/al  examination  of  rour  school,  we  are 
it  will  be  a  very  wi»«  thina  for  ua  to  co 
you.    We  are  Iberofore  placinf  m  your 
ttsnction  porpoaea,  one  of  oar  Titan  10-^ 
ther  with  an  enalne  compleiely  equipped 
and  a  complete  tnuiamlaaioo. 
ly  to  CO- opera t«  with  you  in  the  excellent 
ioing  by  gtwinw  your  achool  all  the  data  and 
It  only  on  trmcton*.  but  on  condiuona  aen- 
be  oa«d  in  deyeloplnjr  ihorouahly  pracU- 
actor  operatora  and  mechanica. 
9  of  co-epermtln»  with  the  factorlea  is  very 
for  it  brinaa  together  the  biaaest  men  and 
il  ideaa  tone  b  td.    As  you  know,  there  in 
and  for  trmctor  men  who  are  trminod  an<l 
taken  tboonandi*  of  men  from  the  farms 
will  hare  to  be  replaced,  and  ihouaanda 
eded  to  care  for  the  big  crop  Inereaaea. 
r  co-operate  with  the  llichiaan  Stale  Auto 
oar  ninirty  branchea  in  the  United  StAt«a 
tractor  graduatea.   There  ia  a  conntant 
ipetent  trained  tractor  men  at  Tcry  aood 
Very  truly  youra. 

►KAL  HAKVKSTai  COMPANT  Or  AMMlICA 
Hciakcll.  Adrertisina  Manairer. 


ories  Endorse 
chool 

Auto  Factories  en- 
il.  They  put  their 
■ompletc  chaaseB  In 
ploy  our  graduates 
hem  In  opening 
LlcsroomB. 

"ake  Course 

have   taken  our 
are  hohllriK  good 
c  completely  aalL-^ 
8tructioii8  and  the 
itment  acoorded 


A 


GET  INTO  THIS  NEW  INDUSTRY  NOW 


utuali/y 

,  l-e«  t-4*  r . 
o  olectri- 

sutoruo- 
Ijano  mo- 

r.  lymytnac 
montlily 
rty. 


W«?  have  a 
CurtiHS  Aoro- 

nautical  Motor  for  practice  and  study.  We  have  a  complete  plane  and  a  quan- 
tity of  aeroplane  material.  Students  liet  practical  inatruotion  on  the  Aoropiano  Motor 
and  secure  complete  knowUnlxn  of  the  plane  in  Kcneral.  The  course  in  under  direct  super- 
yiaioti  of  an  cxporioncod  aeroplane  man  who  i*  an  authority  on  Renvmotorp  and  aeroplane*. 
The  men  who  become  trained  Aeroplane  Mechanics  now  will  be  the  bin  men  in  the  aero- 
plane buMinoes.   The  far  siRhted  keen  fellows  who  enter  at  once  will  reap  the  big  bcnofita. 

A^f  Onaj*lr1v  NnWt         literature  on  Aeroplane  Motor  Mechanics.  Auto  and 

/*Cl  VUtCIUj       llV/ Tf  ;  Tractor  Course.   Tire  Ropairinif.  Braiina  an.I  Weldinjs. 
■*  Auto.S<  liooI  News"  and  New  1 76- Pane  Illustratod  Catalou.  AH  absolutely  fre<!.  Or  better 
etill.  jump  on  the  train,  as  hundretis  have  done,  and  come  to  the  '*fleart  of  the  Automo- 
bile InduHt  ry."  and  loam  riicht .  Wo  hftve  no  hrjinr!ir«»,  Writo  or  come  rliror(  to  thin  Bchool.. 
A  REFUND  WILL  BE  GIVEN  TO  STUDENTS  CALLED  TO  THE  ARMY 

MICHIGAN  STATE  AUTO  SCHOOL 

The  Old  Reliable  School  A.  G.  ZeHer,  President 

586  Auto  Building,  687-89-91  Woodward  Ave.,  Detroit,  Mich.,  U.  S.  A. 
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Mechanic 

Aeroplane 
Inspector 
Pay  Doubled 


;  Frank  W.  Potts,  formerly  with  the  Ford  HutO'^ 

bile  Company,  wrote  us  the  other  day  as  follows: 

1&.  JOHN  A.  TENNEY  President,  NatiooAl  Aaro  IiwUtote,  Chinco,  III.  Detroit.  Mich. 

Dew  Mr.  TaucT:  Todsy  I  have  enterwl  the  employ  of  tba  Packard  Motor  Car  Compaoy  to  work  in  tho  Experimental 
irertft  Department  I  had  my  first  bin  opportunity  to  aee  and  look  over  the  wonderful  Liberty  Motor.  1  am  only  too 
lad  to  ny  that  1  ow«  thta  wondcrfal  opportunity  to  the  National  Aero  Inatitute  and  to  my  atody  of  voor  orreat  Oxirae. 
na  throoKii  four  influence  with  the  Packard  people  and  the  fact  that  I  was  thoroa^hly  intcraatad  in  aeronoutica  that  -> 
WM$  aUa  to  get  thi«  [Kwition.  I  fe<^l  that  I  am  on  the  road  to  a  irenuine  aucoeaa.  and  I  owe  it  all  to  the  National  Aero 
rtitatak  Am  aending  under  aeparute  cover  the  enrollment  of  a  new  atudent.      Sincerely  yoora,  FRANK  W.  POTTS. 

en  Wanted! 

J.  S.  Government  plans  to  send 

ds  of  men  to  Europe  wno  will  be  compe- 
keep  its  great  airplane  fleet  in  good 
rrder— a  great  mechanical  army  which  will  be  aa 
ia  ita  way  as  any  other  branch  of  the  service. 

ch  You  Aviation  by  Mall  at  Homo 

spare  time.  Your  training  will  be  under 
on  of  exueita — men  who  have  great  reinita- 
e  field  at  aeroiuuticii. 


Send  Coupon  for  FREE  BOOK 

Just  write  your  name  and  address  in  the  coupon  and  send 
It  to  D«.  We  wilt  aend  yoo  our  free  book,  "THE  SClENCli  OK 
AVIATION."  and  our  Special  Limited  Offer  on  oar  eomploto  Mail 
Coorao.  Thia  book  will  tell  yoo  of  the  many  big  opportunities  you 
will  have  In  this  irrrat  new  indoatry.  Tear  out 
,1,    the  coupon  and  mail  it  today.   DO  IT  NOWI 

NATIONAL  AERO  INSTITUTC 
•i^  12M,    IfcriM  IttlMiat.  Chkage.  Uliaela 


tmn  laeHMa.  SipL  12M.  Mariaa  mtt-, 

G«nU*aMo:  PWaaa  ■•nd  id*,  abaoiuut*  fr<-«  u>d  pr«^ 
your  new  book  on  tb*  8ci*oc«  of  Arimtiao;  aiwu  pwtica 
of  roar  Mail  la  lb«  Hloclptaa  of  AtWOvo  aod  • 

claf  limited  oAw. 


■M 


Same.. 


1918  Edition 

( Automobile  Handbook 

cal  instruction  book  covering 
every  feature  of  ail  motor  cars.  Re- 
vised by  H.  P.  Manly.  720  pages, 
fully  illustrated.  Bound  in  limp 
leatherette,  gold  stamping.  Pocket 

size.    Sent  prejjaid  for  $2.00 

Send  for  our  large  catalogue  show- 
ing over  150  books  for  Electricians, 
Wireless  Operators,  Automobilists, 
Engineers,  Railroad  Men,  Machine 
Shop  Men,  Carpenters,  Builders, 
e  Painters,  etc.    It  is  FKLIE. 

)RAKE  A  CC  1003  Michigan  Ave.,  Chicago 


Check  the  Job  You  Want 

Thousands  War  Jobs  Open 


.  .UwiT  lail  Ocrk  $»00  to  S1800 
..rittftctOuk  $S00io$12W 
. .  P««taftc«  C«iTKr  mo  lo  11200 
..InlMjiiUmar  KOO  la  (1200 


.Caalaau  Padiiaas  I  800  i*  $1 
.hMful  Rmaat  $  MO  i«  SI 
.SttMtntkm  SI200  to  SI 
.QcAalWatUigai  IllWiaSl 


Nam*. 


Add 


Sign  your  name  and  address  and  send  us  this  coup 
immediately.    We  will  immediately  send  you  (i; 
full  description  of  the  position  checked,  (2)  a  list 
many  U.  S.  Gov't  Jobs  now  open  and  directions  tellins  i 
to  get  free  coachioR  for  the  position  checlcecl. 

Franklin  Institute,  Dept. Pill,  Rochester, N. 


'>ii  thlfl  exquisite  aet 
X  aquare.  a  IZ-lnch 


Complete  $15.00  Set  o 
Drawing  Instrument 

of  imported  druwlns  tnstnimeuUi  atiaolutely  frc«  and  I  will  Klve  you  a  20  x  25  inch  dra« 
rule,  a  xupply  of  drHWltiit  puper,  2  irlanKlen  and  a  I-Yench  cur>'c.  peuclla.  craaers.  thumt)  tu 

•te.  Tba  InatrumcntB  romo  In  •  luiwrb  |>tu*h  hned  Ivatlwr  e—  Ili«>r  art  r^i 
wnrkiiuc  Innlrumvntji  »ri>l  I  don't  Ihink  rou  ruuld  dapllrmta  titla  ootflt  for  U^m 
l\b.    liul  1  (IT*  II  •war  atirtoiuuly  jTf  to  Um  man  wno  tml  mf  penooal  iiMlrui 

Draw  $125  lo  $175  Per  Moirth  'S^  ^„^^^^J^  ^J^^T^Ml 

f.ir  n>«n  lofill  [Mvitiun*  i»ftTlne  from IIXS.OO  to  tl7(  00  per  month.  I  will  kit*  you  iui 
Irmiiilnc  >ou  nc«4i  In  h^jld  oo»  of  thoao  bic  ;oba~ri(ht  in  foor  own  ttomv  Writ« 


Send  Coupon/ 

for  Big  New  Book  / 


Chief  DraachiOTMn  Oaba 

F.arlo''*'''*    F.^alparMl  fa. 
IHt.  *-t^  I'kWar*.  n 

Write  nic  perwinally  for  my  new  >    Wllbool  «nr  i^llB^IUwia  on  fTv»  whatM 

.send  the  now  /  ..'p-r^J^.,  .-i'^lL^'X";^. J 

Chief  Draftsman  Dobe  /  .',l.'r„-,'V^~'--'       '  — «»«^'-  - 

Enalnarr*  ^^ulpmrnt  t'«  .  lix" 

Oiv  A-120  / 
Chicago.  III.  / 


Nam 


Ar1drr«« 
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1  Earned  $990(100 


1 


m 


IN  FOUR 
MONTHS 


This  is  Richard  A.  Oldham 

Mr.  Oldham  was  telegraph  operator  for  the  Illi- 
nois Central  Railroad  for  twenty  years.   He  is  fifty-eight 

rs  old.  One  day  he  read  one  of  my  advertisements  and  the  possibilitica  of  ™^^!"^ 
V  in  the  Auto  Tire  Repair  Business.  In  a  few  weeks,  he  had  purchased  and  instaliea 
ood  outfit,  and  was  doin?;  bu^ine^i  for  himself.  A  short  time  a«o  he  wrote  us  tnai 
le  in  four  months  was  as  much  as  it  had  been  in  Two  and  One-Half  years  as  Telegrapu 
There  are  thirty  million  tires  in  use  every  day — punctures  and  blow  outs  are  com- 

thins:  KoinK  wrong  all  the  time.     New  tires  advancinR  to  prohibitive  prices.    ^  ^  ^  

1  to  have  their  old  tiros  fixed.    I  have  ,S00  other  places  to  be  filled  now.  a 

^       M.  HAYWOOD.  Pr«*. 

^  laprMi  T>ri  t  EaUpMM 

#^  7*4  Capllol  A**nu«, 

_   ,    i"**""^'*; 

tbook  to  send  you — n  book  nbout  tlr<»»— H  trlln  nil  a»>oiit  them — how  they  ^  bwh*'on%*wci3^f'irJ*Rlip»ir"'pi» 
ywood  method — enplaliis  thli  biislnew* — elven  Inwlile  flinirps  and  profit  »,tvA  full  pwtfco' 

leceflB.  What  these  men  havo  done  yt>u  can  do.  $:?5O0  lo  $4000  a  yenr  ^ 
lutrhLne  will  civc  you  a  star*.     All  yon  do  l«  open  n  shop — put  out  a  ^ 
.  owners  will  rome  to  you.  There  to  a  t>lit  opportunity  awaiting  you  J^u^^ 
>upon  and  maU  H  today,  or  %mnd  a  po«t  card  or  loltar.  ^ 

/OOD  TIRE  &  EQUIPMENT  CO.     ,VduS;%'?is*'TSo*'  ^ 


r  Must  Have   500  Men 


iktvA  full  p«r»lcolar»  on  »o«ir  N«it« 
Tir»  Repair  8»r»ii»  an'l  *!t»ll»  of  t 
YTUcX  K-buoi  of  tin  r*cairtnc. 


Know 


liih  war  bonds 
sold  at  112  H% 

e  companies  have  over 
invested  in  farm  mortgages? 

(t  Through  Partial  Payments? 

nt  kinds  of  bonds? 

you  are  an  experiencctl  in- 
find  it  worth  while  to  read 
lets  in 

le  Scribner 
nvestment  Series 

want  from  the  titles  follow- 
jt  cost:  "How  to  Invest" — 
he  Investor" — "Our  Koreii:n 
• — "Partial  Payment  Invest- 
ment Position  of  Municipal 
Farmer  Must  Be  Financed" 
Mortgage  as  an  Investnu-nt." 

or**  Service  Bureau 

ER*S  MAGAZINE 


venue 


New  York 


BE 

AN  ^ 
ARTIST 


CHfCK  FROM 


DRAWN  BY 
MYEAROLD  BOY 

Tha  iit>u*v  eartoon  wru  drawn  bf  MMlrr  iU'h  Br«nn«t>  of  t  r  WuFlnfl- 
ton  Srhoui  u(  Art.  I<ub  vntj-a  that  tw  a  arlltnii  hi*  work  >n<J  thai  Im-  (• 
cart<Kinlal  on  ■  an»ll  i«t>»'  m  Kvanavl'lr  Iml  Hr  '»  but  on*  of  our 
many  aioHrnia  and  (railualva  who  arr  tnaklnv  muory  a*  c»rl«>nl»t«. 
tlliutratuta  and  Jraicnrr*. 

Learn  By  Mail  at  Home! 

Ity  our  in>m  mrthod  of  toarhina  Hrawina  br  mall  roa  -aii  l«am  tn  your 
own  hi>m*.  tn  a  ahort  lime.  GrtT><tu  thia  faacinalioa  work  tonrmlf  and 
ram  »iO  to  $10<»  or  mote  per  wrak: 

Thr  aiudr  ia  fa*r<nalinic      Only  a  r«w  ralnutca  adajl    liar*  foor  own 

Ur  work  'n  »fmn  time.  Uany 


I  (II  «iV  .»;i.a  ^-vaiavi 

tita  i**in  whlU  ihcy  mic  Iru-nmv 


FREE! 


BOOK  AND  ARTISTS' 
OUTFIT!     WRITE  TODAY 


WASHINGTON  SCHOOL  OF  ART,  Inc. 
1116  H  Street.  N.  W..  Washington.  D.  C. 
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HE  JACK 
SAVLS 
YOUR  BACK 


few  pulls  on  its  chain  and  the  heaviest  car  is  raised 
owered  without  danger  and  without  exertion. 

i  dreaded  tisinK  the  ordinar>-  jack— an  unpleasant  oi>eration,  to  say  the  Icajtt.  and  constantly  frauRht  with 
regime  work.  Now  all  the  «nfik-a<ianl.  disagreeable  features  have  bwn  entirely  eliminated  by  the  Weetl 
it.  whether  raisinR  or  lowering  the  c;ir.  you  are  always  out  of  harm'tway  -No  kiiockinR  of  head,  or 
itainst  sprinRs  or  otiier  projections — No  thinning  of  hnuehtet  or  tlyin.i;  up  of  a  "handle" — No  ehanee 
t  down,  often  rc^ultinK  in  ^rious  bodily  injury  —Infinitely  easier  to  operate  than  any  jack  on  t  he  market, 
ed  Chain-Jack  it  is  not  necessary  to  get       Once  in  place  you  never  have  to  touch  a  Weed  Chain-Jack. 

You  ili>  not  have  to  crawl  underneath  to  either  raise  or 
lower  the  car  anrl  after  the  car  is  lowere<l,  you  haul  the 
jack  out  from  under  the  rar  by  the  chain.  Much  tuperior 
in  sifety.  economy,  utdily,  simplicity  and  construction. 

You  will  never  be  satisfied  with  any  other  if 

once  you  use  a 


I.  strained  pf>sition  and  grovel  in  the  mud 
der  a  car  to  work  a  "handle"  that  is  apt 
(•leasaitt  results.  To  lift  a  car  with  the 
.  simply  give  a  few  pulls  on  its  endless 
itand  erect --dear  from  springs,  tire  «."ar- 
>jections.  To  lower  a  car  pull  the  chain 
»n.     Up  or  «li)wn — ther<''s  no  labor 


Weed  Chain-Jack 


TRIAL  COUPON 


Powerful  Safe  Easily  Operated 

providing  the  kttul  of  h  iptxirt  from  which  an  axle  will  not  slip,  while  u  broad  »  a»r 
nim  upiKttlnK  on  uneven  romLs     F.verv  \Vt^  c:h«in-Jui  k  Ui  8ill>niltt«l  t  )  a  llfllrii; 
rt  over  twicr  ihe  wpkMil  It  In  ever  re<iulred  Ut  lift    Never  ftcts  out  of  order.  <  ;ejin» 


ir'iUH-ted  by  a  .stani|>etl-«ieel  boualng. 
koe  IN  rouR  SIZES 


Ikll 
li 

HlliH  Vkli 

l(l|lt  Win  blsii  p,|,. 
VhM  All.  St>p  Dp 

>n 

■KM 

It  1  2  inrhri 
IS  S  S  mrh«a 
IS  1  2  mrhn 
19  1  4  Inrhra 

14  1  2  ln.hf»  17 
17  3  N  in<  h.'.      1  7  ill 
No  Aux  .Slep  I.M 
No  Aut  Strp      15  W 

irtt»- for  plPMiire carB  ortir,  0<>  for  the  Truek  Hl«e.  and  we  will  send  y.iu  ..ne 
For  flellvery  In  <  anada  send  $h  .-io  for  any  <iUe  for  pli-aBure  rare  or  ?  I  »■  IK)  for 
•r>-  It  10  days    If  not  tutttofied.  return  It  to  ua  and  we  will  refund  your  , 

1  Chain    Company,   Incorporated  # 

Bridgeport.  Connecticut  ^ 
minion  Chain  Company,  Limited,  Niairara  FalU,  Ontario  ^ 
Largtit  Chain  Manufacturert  in  the  World        ,      ,  W 
r— ill  tnn,  ill  lim,  til  imaktt  — fron  pkaikerj'  nfrtr  tkiia  !•  »1"»«"         «»■  ^ 


bain  heavily  plated  to  prevent  ruiiilnK 
The  H  Inrh  and  10  tnrb  gittrn  are  made 
with  an  auxlllury   step  as  llliifttrattNl 
al)<)ve      Wlien  In  operative  p<j(iltU)ii 
thla    step   adds  two  Inrhra  to  tlie 
belKht  of  the  Jark  _ 

Send    me  a   Wee<l  C"baln-Jark. 

/(SIxe  In  )      It  la  under-l 

»tot»«l  I  am  to  try  It  for  10  Ua>'8.  aiid( 


10  Days*  Trial 

If  your  dealer  d<x«not 


r  American 
Chain  Co.  Inc. 

f  Dept.  2 

M    Bridgeport,  Connecticut 

/(ientlemeo:  Knrli«ied  find  ^u^oo., 


have  them 
all 


If  not  flatksfled  I  am  to  return  I 


and  you 
price. 


wtU  refund  the  purrh:ksi: 


Namt 


Add'eu . 
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[ultiplies 
Man's 
P 


ower 


EfiiciciHv  tools 

0 

—you've  al\va\ 
wanted  them.  Nov 
cxlraordinarx'  industrial  coi  ili 
lions  demand  ilum.  ANKI-.l'- 
Toolssavc  a  fourth  to  a  half  of  a  man's  time;  require  h  s 
skill;  less  labor;  enable  better  work.    For  example: 

"YANKEE"  Bench  Dril 

docs  a\\a\  with  hand  feeding.  It  has  iIk  i  xcIu 
sive  ANKKK"  Friction  and  Ratchet  I'ecdf 
Automatic!    A  cjuartcr  turn  of  the  tiny  kve 

(mt  illiis.trat ion)  .tnd  llic  rapid  I'riclioti  |'\»-d  runs  ilrill  tocontatl;  tin 
tlic  Ratclit't  I'lcd  nutonintically  lakes  up  ilic  work,  maintainirit' a  p«>- 
live,  even  pressure  all  tlic  \va\  ilirou>;h — saving'  drills  and  leaving'  on 
hand  free  to  liold  the  work.   Reverse  the  little  lever,  and  drill  is  easil 
and  quickly  withdrawn.    Gears  can't  jam  or  strip,  because  Feed  i 
automatically  throxvn  off  at  cither  extreme. 

Speed  and  efficiency!  No  time  lost;  no  adjustment;  no  ^'uesswork 
nothinK  to  ^ro  wroni:.    Multiplied  man  power  ! 

Especially  in  demand  for  shops  and  parages  not  equipped  with  powei 

"YANKEE"  B«nch  Drill  No.  1005.    1Vo  tpccds.    j-jaw  chuck,  holdi  dnIU  u 
to  I J  inch.     itriffht.  2ti  inctic*.     Price  (Philjiddphia) .    $16.5 

"YANKEE"  Bench  Drill  No.  1003.   One  <tpecd.   3-ja»  chuck,  hold*  drills  up  m  > 
incli.    Height.  lH»4  inches     Frier  (Philadelphia)   flO.O 

"YANKEE"  Vise  No.  990.     Accurately  machined  nidei,  ends  and  b<^in(>m,  for  li<>k 
ing  work  on  trench  drilU.    Swivel  jaw  for  taper  work;  frrciove 
for  r<>iiiut5     Ka-''.  (•  in.  lonp,  2*'i  in.  Price.  .  .  $2.20 

Your  dealer  can  supply  you 

Wrtlf  Ili  S«T  "  y  \S KF.E'  Tool  Hook"— frft.  Tfll\  hir^  l»  Mtu 
lime  and  lofxtr  in  wotkmit  in  u-voJ  and  mflai. 

NORTH  BROS.  MFG.  CO.,  Philadelpliia 
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GiUette 


Safety 
Razor 

Have  You  Seen  the  New 
GiUetleM  Specially  Designed 
for  the  Fighting  Man  ? 

THESE  models  were  dcsinrned 
by  mcmbera  of  the  Gillette 
OrganiKation  who  have  reen 
service  with  the  Colors  and  know 
what  the  soldier  ia  up  against. 

Hundreds  ef  officers  and  men  are 
buyintr  them  —the  U.  S.  Service  Set 
in  metal  case,  and  the  new  IChaki- 
covered  sets  for  Uncle  Sam'a  m>I- 
diers  and  officers. 

The  Gillette  is  the  one  razor  for 
the  man  who  is  doinjr  thinsrs— the 
one  razor  with  world-wide  use  and 
reputation. 

When  a  man  wants  new  Blades 
he  can  vet  them  at  any  Post  Ex- 
ehanse  or  Y.  M.  C.  A.  Hut  —  heaa 
in  America  or  Overseas. 

Our  Paris  Office  carries  stocks- 
is  constantly  fiupplyintr  the  Ameri- 
can Expeditionary  Forces.  Gillette 
Safety  Razors  and  Blades  on  t-ale 
everywhere  in  France,  England. 
Italy  and  the  Eastern  battle  fronts. 


-  the  Gillette 
pecially  the  Soldier^ s  Razor 


isn't  a  harder  shav- 
earth  than  the  ser- 
ided  of  the  Gillette 
iting  man. 

he  very  worst  pos- 
fcions  of  climate  — 
•r  hard  water — on 
I  or  wind-chapped 
Gillette  is  called 
its  solid-comfort, 
>oth  shave.  And 


There  are  more  Gillettes 
used  than  all  other  kinds  of 
razors  added  to-gether — the 
compact,  complete  razor  with 
no  strops  or  hones  to  clutter 
up  the  kit. 

Hundreds  of  thousands  of 
officers  and  men  have  adopt- 
ed the  Gillette  — with  its 
blades  always  sharp,  always 
ready.  No  Stropping,  No 
Honing. 


LETTE  SAFETY  RAZOR  COMPANY 

BOSTON,  MASS.,  U.  S.  A. 

r  Company,  of  Canada.  Ltd.  Gillette  Safety  Razor.  Limited 

mder  St.,  Montreal  aoo  Great  Portland  St.,  London.  W.,  England 

lixzor  Societe  Anonyme  A.  G.  Micheles 

Boetie.  Paris.  France  63  Liteiny,  Petrograd,  Ruaaim 

Vedova  Toei  Quirino  &.  Figli,  Via  Senate.  18.  Milan,  Italy 
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in  your  town,  a  branch  of  the 
Winchester  Junior  Rifle  Corps 


to  be  known  as  a  "Nation 
1,"  and  it  is  up  to  every  boy 
.*ep  that  title  with  us. 

a  National  Organization 
ichester  Junior  Rifle  Corps, 
ly  for  the  development  of 
mong  boys  and  girls  of 
ich  the  correct  use  of  a  rifle. 

lis  organization  you  will 
die  a  rifle  safely.  It  will 
o  compete  for  the  famous 
:sman  and  Sharpshooter 
a  Winchester  Junior  Rifle 
ers  in  your  town.  Your 
'aler  is  probably  a  repre- 
cannot  get  full  particulars 
o  National  Headquarters, 
rmation. 

gether  a  dozen  or  more  of 
who  want  to  learn  more 


about  rifle  shooting  and  organize  a  local  branch 
.  of  th^  National  fVinchester  Junior  Rifle  Corps. 

Later  on,  when  enough  crack  shots  have 
been  developed  among  you,  the  National 
Headquarters  will  arrange  matches  between 
picked  teams  from  the  diflferent  local  branches. 

If  neither  you  nor  your  chums  own  a  .22 
caliber  Winchester  you  can  buy  one  for  a 
very  reasonable  sum  from  your  dealer — who 
has  a  rifle  to  suit  every  boy's  pocketbook. 

It  doesn't  make  any  difference  what  kind 
of  model  you  buy,  but  it  must  be  .22  caliber 
Winchester.  It  doesn't  make  any  difference 
in  your  shooting  whether  you  get  a  low  priced 
single  shot  rifle  or  a  fine  repeater.  The  accuracy  of  a 
Winchester  is  in  the  barrel  and  the  same  auaiity  of 
steel  and  the  same  care  in  boring  goes  into  all. 

Get  started  today.  Go  to  the  Winchester  Junior 
Rifle  Corps  Headquarters  in  your  town  and  register 
as  a  mcnjber.  If  you  cannot  get  all  the  particulars 
there,  write  direct  to  the  Winchester  Junior  Rifle 
Corps,  Natiomil  Headquarters,  275  Wincliester 
.  Avenue,  New  Haven,  Conn.,  Division  871. 


T<"'^f-4inm  Repeattna  .2J  tnllh'r  rt/l'-.  yhinch 
roumt  barrft.  Sh-cts  Ihrer  xizn  of  ammunUlon.  The  most 
popular   .a  caiUter   rcptatcr   ettr    piactd   on  ifu  market 


e-d&icn  2*  eal'bfr  tintU  ihot  rtfl-  A  I  to 
'rtt.    ItfffU  icetyhl  gun  made  in  tw)  tiie* 


IV/NCHESTER 

World  Standard  Gun*  and  Ammunition 
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y 


Storage  Batteries 

When  the  name  Columbia 
was  placed  upon  a  storage 
battery,  it  meant  some- 
thing of  importance  — 

It  meant  that  a  storage 
battery  worthy  of  that 
oame  had  been  created — 

For  a  quarter  of  a  century 
the  name  Columbia  has 
signified  "the  best  in  bat- 
teries." 

No  higher  tribute  could  be 
paid  to  Columbia  Storage 
Batteries  than  to  say  tliat 
they  are  Columbia. 

And  there's  a  Columbia 
Service  Station  or  Service 
Dealer  just  a  few  doors 
away. 


Symbol  of  Sn prcntdcy 


y 
y 


g 

h 

11 

kS 

le 


<N  COMPANY.  Inc. 
1.  Ohio 
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"  That's  the  tire 
for  me** 


*'It  has  the  stuff  in  it  that 
means  mileage. 

'*How  do  I  know?  Say! 

**Do  you  see  that  name, 
United  States?  I've  had  sev- 
eral United  States  Tires  with 
different  treads  and  they're 
ail  good,  believe  me. 

*'I've  never  seen  the  United 
States  Tire  that  didn't  stand 

up. 

"This  chain  tread  is  the  one 
I  like  best.  It's  fast  and  easy 
and  that  chain  sure  does  hold 
the  road." 

Every  boy  who  rides  a  bike 
will  fijid  the  tire  for  him  among 
the  twelve  different  United  States 
Tires.  A  tread  and  construction 
to  suit  every  persoJi«  every  pur- 
pose, and  all  ' 


3d  States  Cycle  Tires 

are  Good  Tires 


ealer  to  give  you  a 
;  Book  showing  all 
»tates  Tires  for  Bi- 
cycles. It  has  a  lot 
I  pictures  and  read- 
ee  popular  Ricycle 
fread,  white  walls 


with  black  rubber  tread,  Heavy  Serv- 
ice Traction  Tread,  all  white  with 
motorcycle  fabric  and  herringbone 
non-skid  tread,  and  Cord  Tire,  made 
in  t!ie  same  manner  as  the  famous 
'Royal  Cord'  Automobile  Tire.  Ask 
to  see  them  at  your  dealers. 


3  Sure  It  Is  United  States 
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Nine 
o'clock 
and 
no 


washwoman 


yet 


problem  of  the  week  in  your  home  ? 
u  can  solve  it  as  well  as  your  servant 

le 

em  Electric 

her  and  Wringer 

)rk.  It  washes  the  clothes  in  a  revolving 
that  there  is  no  wear  or  tear  on  them,  and 
about  3  cents  for  the  average  family's  wash. 

-lectric  Iron  to  help,  the  ironing  is  quickly  and 
he  Western  Electric  vacuum  cleaner,  port-  ^  ^ 
ind  other  household  appliances  all  help  / 
le  in  an  up-to-date  business  fashion.    ,  ^   wesTi i 

y  Ifie. 

meet  your  particular  prob-  y       Oenilemen : 

for  Booklet  No.  21 -AT  ^    Please  send  ir 

/    Booklet  No.  21-A': 
_  _  ,  ^  ^  _  _ -  _  _  y      describing  your  electr 

CTRIC     COMPANY  Waehcr  and  Wdngcr. 

>ORATED  y 

Kansas  City         San  Francisco  y 

^  Name  

Principal  Citie«  / 

/ 

✓      Address  — 
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.  have  made  it- 


New  Stromberg  Carburetor 


ihat  "little  more"  gas.    li  leaves  a  lot  afUt  the  amount  you  now  use  is 
est  run  for  your  fuel  money— most  miles  per  gallon    Suves  money  on 
'    sa vines  that  are  too  important  to  be  overlooked  by  any  motorist. 
Literature      G-.ve  name— model  and  year  of  your  car. 
lOMBERG  MOTOR  DEVICES  CO.. 
D«pl.  MS.  64  E-  2Slh  St..  Chicago.  111. 


ROMBERC  Does  ilfi 


1^2 


I 

■ 

i 


1 


irks  , 
e  juice 

igsuse 


our  motor  would 
spark  plugs.  Earh 
;M)n,  less  trouble 
he  same  current 


W»  ORDER 


the  other 
winns  fi-Mm 
any  other 
«i1ik'  be 
is  use  1 

hot 
red 


Our  AUrariivf 
liusket  Wrax* 
\  im-Skid  Tread 


^nAPPIMIVAL 

<n'clrm30^  Oonanftwl  ^OOOMOes 


YOTT  take  no  chance  in  ordering;  BUCK- 
SKIN Tires  bv  mail  hecause  we  send 
tlioni  on  a  morun  -hack  jj;iiarantee.  .And 
I  hey  save  vou  from  $20  to  $60  a  set,  depending  on  the 
she  and  make  you  now  use.  They're  ^uuraiitectl  to 
give  4.000  miles  hard  service,  though 
man}  users  get  8.000.  9.000  and  10,000 
miles.  We  also  repair  all  BUCK- 
SKINS free  at  any  time,  no  matter 
how  far  they  have  been  run. 

BUCKSKIN  TIRES 
Plain  dnd  Non  SkidlCuardnieMl 

juv  porffvt  In  coriKtruction.  Miulo  of  finest  rubb«r 
and  iiKwt  i-xiMTislve  cotton  fiibrlr.  In  a  bltt.  new 
miHlcrii  i>liitit  l>y  sklllt'O  worknifii  \\  «•  *-ll  to 
vc"  tllnvi—  th  u*  navliie  cost  of  iiilildlctiioii'K  coni- 
nil9t«tm  i>iul  iTiHlIt  Unmcs.  This  In  why  wr  can  wll 
hlKli  >ini'lll>  ilr<<Hiii  prices  from  \y  .  Ut  My ,  \rtm 
than  you  nn-  now  paying  for  i»lher  flrst-tHiuM  tlrt-s. 

ir»^.^»a    D_AM«!<J    s<-Ti<l  fi>r  prlfx"  list 

E^xpress  rrepaia      u8.th'  tcsunxi- 

nl.'ilH  NN  hcti  chivK  uo-riniimtilcs  order,  wf  «hlp 
anvwhere  In  r.  S  or  < 'anada  pr»'pald  If  In  a 
hiirrv  for  oilM'sor  tires. Jx-iulsluMyix-.iiid  whether 
filiilii  or  non-skid  Iretul  Is  de«lrc«l  and  we  will  ship 
priiinntly.  <'  O  F)  shlpmenls.  Biilj)<'ct  lo  Insnoc- 
tloii.  If  d<«lrM|     Special  dlKciuiiit  on  4-ilrf  orijcrs. 

The  L.  A  M.  Rubber  C«..  Mi  St..  CarreQiN.  Obit 

Manufaciurtrt  of  RMer  CooJt  Sintt  1904 
Wutrrn  Ditttlbutir.t  Ofit* 
A       I4}<>  i>.  Mukitan  Alt.,  Ckufo.  Hi  U41 
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OLT 


ard  of  the  Fireanns  World 

fly  a  century  Colt  s  Firearms  Kave 
a   dominant   part   in  America's 
military  history.  Colt  s  have  been 
ndard  of  comparison   in  safety, 
iss  and  efficiency,  and  have  always 
the  test  in  our  national  defense. 
Firearms  will  give  you  ample  pro- 
in  your  private  life.    Put  your  trust 
Colt  name  —  your  country  does. 

niuttraUd  Catalog  So.  IM  mailmd  fr*«  oi%  r*qu*»t 

rS  PATENT  FIREARMS  MFG.  CO. 

HARTFORD,  CONN.,  U.S.A. 

Avers 

tomatic  Pistols 
utomatic  Machine  Guns 
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IVE  DETAILS 

much  alike,  but  it  is  the  exclusive  details  in  design 
ne  motorcycle  far  above  ail  others  of  its  type  in 
ice  and  satisfaction. 


HENDERSON 

The  Only  Four  Cylinder  Automobile  Type 
Motor.  Hand  or  Foot  operation  Motor  Starter. 
The  Lowest  Center  of  Gravity  ever  attained  in 
a  motorcycle. 

The  Aristocrat  of  Motorcycles,  combin- 
ing the  utmost  of  Luxury,  Comfort, 
Safety  and  Power 


ih  Excelsior 
I  ilitary  Front 
rol.  Entirely 
>rive  Chain. 
•  pen  Bottom 
ir.  and  other 
.XCELSIOR. 

LxcttUlor  Side  Car  to  fit  l>itli  Excelsior  and  Henderson  and  the  Excelsior 

i'>niical  motorcycle  (or  Kcncral  utility  ever  imitle. 


Write  for  Catalog,  or  •«■«  the  Dealtr. 

MFG.  &  SUPPLY  CO., 


3702  Cortland  Street. 
CHICAGO,  ILL. 


When 
pplies 


■  OFF  THE 
PRESS 

i  t:  book  will  u* 
ply  Show  for  over 
■•  riinialrig  inuny 
•r  2.000  Misctlon* 

nil  >'iuiy  rrialr  utkI 
>  ililbK  trom  t>uni- 

ayt  r«ftr  to  It  b*- 

gbt  now  for  your 
itor*. 

vllStdf$ 

reru4iid.  On. 


with 

NEVERLEAK 

TIPE  FLUID 

The  Old  Reliable  25*d  tube 
T  BUPFALO  SPECIALTY  CaBuffalo.NY 


y  Way  to  Make  Money 

be  content  to  plod  along  on  a  small  salary.    Be  Independent. 

f  tire  repairinf^  business  and  make  $60  or  more  a  week.  One  man  made 
first  day  he  n-crivrd  his  outfit.  Othei^  are  making  $25  a  day  ami 
ds  of  wide-awake  men  are  making  S200  to  SSOO  a  month. 

(friencc  needed.  We  teach  you  how.  Very  little  capital  rcfjuired.  But  sliuhi  risk,  aa 
owner  in  your  town  is  a  possible  custotncr.  Job)  are  plentiful  because  tires  blow  out 
ture  every  day. 


Tire  Repair  Outm,  $  70 

wHI  do  m%  much  and  perfect  w«rii  a«  the  i»ig  S2S0  t*  SSOO 
vulcanizing  outfits.  .-\  h  "  < m  vnlr.iTiizr  iKTlrctly  with  ihia 
achlne.  It's  the  only  vulranizer  that  tta5  Automatic  Heat  Control.  It  must  vulcanise 
t.  it  can't  undercure  or  overcure  a  tire  R(  'i'iir>-<  n  •  wntciiing  or  regulating.  You  can 
'In  rxcx-rt  tif  vuli'anizint;  in  h  ilf  <n  ho'ir  with  th**  SSi,il'-r 

irr  eno  cow  open  a  tire  repair  SHOP" 

'fC  rVn  '  n  ^  K.    K»%M%MMW  and  complno  Cat«lo«.  which  tull  inrorakStioB 

WRITKylK  K  HKFOKK  S<iMK  HISTLKR  OKTS  .\IIEAO  OF  YOlf. 

SHALER  CO.,  2105  Fourth  Street,  WAUPUN,  WIS. 
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ts,  Trad» 
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lEW  YORK 
TON,  D.  C. 


irt  St.,  Ciaciauli,  0. 

•Mag  far  Pm«  OWm^ 
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i(lectricilK«yir 


r  you  Rft  (hpr>l«»»iU 
:v  at  Ihe  Mtnf  tiriif. 
\  wc  are  shipping  to 
mil  Aracrici. 
ctricity  like  Uie  ordi- 
'I  1*  U)«l  with  alifr- 
W  limn  per  minute 
'l<n«.    Price,  $10.00. 

,  Onuk  Neb. 


Pushing  Machines  to 
Produce  at  War-speed 

You  have  to  know  when  to  push  a 
machine  if  you're  going  to  run  it  for 
all  it's  worth  to  the  nation  and  to 
your  own  business. 

So  you'll  know  just  what  your  ma- 
chines should  produce — so  you'll  hold 
their  output  to  the  service  limit — is 
the  urgent  reason  today  for  using 

COUNTERS 

The  Revolution  Counter  below  registers 

one  for  each  revolution  of  a  shaft,  recording  a 

machine-operation.  The  mechanism  of  this  counter  will 

stand  continu- 


ous high  speed, 
which  make*  it 
especially  suit- 
able  for  experi- 
mental work  in 
developing,  as 
well  as  operat- 
ing machinery. 
Will  subtract 
if  run  back- 
ward. Price. 
$1.50. 


Where  a  back-and-forth  thrust  registers 

an  operation,  where  you're  counting  the  output  of 
punch-presses  or  simitar  machines,  use  the  Set-Back 
Rotary  Ratchet  Counter  below.  Set  back  to  zero  by 
turning  knob,  and  supplied  with  from  4  to  10  figure- 
wheels,  as  required.    Price,  with  4  wheels.  $9.50  (list). 


Perhaps  you'd  like  to  see  counters  for 
other  purposes  than  the  above;  they're  all  in 
our  booklet — send  your  name  for  a  copy. 

THE  VEEDER  MFG.  CO. 

44  SARGEANT  ST.,  HARTFORD,  CONN. 
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Speak 

QUICK 


R  MA.IMU- 
*S  PRIOCI 

Ins  XJnder-iroocto 
tory.  with  Back 
Lateral  Guide. 
t.2-<:olor  Ribbon, 
er  and  Special 
iiw  Guide  Book 
•  Frm0  Tried. 


nd  don't  know 
Popular  Science 
I  City. 


SanCStoJSO 

y  ihc  well-known 
I  for  low  cash  — 
<«ntal  applies  on 
i  for  full  details 
ial. 

.  DavL  nr.  Oucaf* 


A  MONTH 
Buys  a 

ible  Writing 

5,  L.C.  Smith 

ntjr  of  ■tAndard  wflk 
i  ual«OTMl  arrmiuiMBMil— 

mImot—  two  color  ribbon— 


Klon— «v«ry  OMrmUiw  ean- 


Wonderful 
Ambcrola 


Z/ou  can  now  afford  to  wear 

GenuineDIAMONDS 

at  Barnard  Impaut 
prices 


sec 


to  i»» 


Ifnatlna  lUrnard 


tells  you  all  you  want  to 
know  about  diamonds— 

howto  buy  them, safely  and  intelliirently 
— why  diamonds  are  the  world's  best 
investment — how  I  save  you  35<;'o 
by  direct  importing  and  eliminat- 
ing all  middlemen — how  because 
my  business  comes  from  all  over 
the  world,  I  can  succeed  in  roite 
of  small  profits — how  I  can  afford 
to  sell  mountings  at  factory  cost 
— how  I  offer  diamonds  in  seven 
qualities  and  all  carat  sizes,  so  that  you  can  now  afford  to 
wear  genuine  diamonds  at  my  less  than  wholesale  price. 

Send  No  Money! 

You  take  no  risk  under  my  free  examination 

plan.  Just  select  your  diamond  and  favorite  setting  from 
my  book  and  I  will  ship  it  so  that  you  can  examine  it  with- 
out the  slightest  obligation  to  buy.  My  costly  De  Luxe 
Book  of  Diamonds  shows  the  world's  most  sensational  dia- 
mond  bargains  and  I  back  them  with  the  only 

Bankable  Money- Back 
GUARANTEE 

Issued  only  by  Barnard — Diamond  Headquarters 

pcrmiH  you  cash  in  your  diamond  investment  witMn 
one  year  and  to  exchange  at  full  value  at  any  time.  A 
written  legal  certificate  of  carat  weight,  color  and  value. 

Prices  going  up  every  day,  *ave  money 
by  writing  immediately  I 

Barnard  y  Co. 

PkiiB@inidl  Headquarters 


if.«.Csr.ttal«t 


tta^OspL  MMS.  CMICAM.  U.  t.A. , 


1 


Use  this  Coupon  for  Jive  ^ook 


BARNARD  A  CO.,  Dept.  mms 

N.  W.  Cer.  State  *  Mewree  St*..  CNICAOO 

WIUMOt  •xpaoM  er  ot>HcslJo«.  plaMo  Mnd  Be,  Ptm  (K>.ta«< 
' '  IIUD*  Luu  DiaoMjod  Book. 


/ 

/ 
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Viim.  Let  M 

liim  hard!  = 

espcciolly  ^ 

«10T0R  1 

1918  Kvin-  M 

-ss  running.  ^ 

iuilt-In  Fly-  = 


it.  = 

zo.  I 

tland.  Ore.  ^ 

r>//  Fnginc  E 


iliiiUiiiilliiiiitiiiiiitiiiDlii 


yitis  t 

•  in  a  slaunch. 
master  canoe ! 
lir  and  invigor- 
iK' lor  can  write 
tription? 

■oful.  buoyanl  and 
(lash  they  ri'^.pond 
'owncarr>-youfar 
lli-orashortrunio 
iicnic  lunch.  Write 
Uo  illustrates  the 
I  :inoeinlh(  Morld. 

.NOE  CO. 

Old  Town,  Mtiac 


COMBINATION 

KNIFE  and  PISTOL 

Knife  for  everyday  use 
Pistol  for  every  emergency 

Shoots  .22  Long  Cartridge 

No  Recoil 


3"^  in.  Long 
1  in.  Wide 

Protect  your  home 
or  when  out  nights 

Practical,  useful  novelty — small,  light,  compact  and 
effective.  Regular  Pistol  cleverly  concealed  in  high 
grade  knife,  with  large,  keen  bladeof  best  cutlery  steel, 
m/l^— 1-  —  „  *  —  —  I  Needed  by  every  soldier 
lViet»JnaXllC«l  and  sailor  in  uniform — 
1^^3.1*vd  ^^^^  S|X)rtsman  and  fisherman 
^^^^^  V  — protection  for  every  home. 
Discharges  any  .22  long  or  short  as  effectively  as 
any  pistol  made — automatic  safety  makes  it  with- 
out danger  to  use.  Think  of  it— this  mechanical 
marvel,  perfect  in  workmanship  and  operation,  at 
a  cost  nmch  less  than  for  any  ordinary  pistol. 
Nickel  finished,  [xicked  in  neat,  plain  box,  all  com- 
plete, postage  $  Q  ^  y 
prepaid  — 
only    •    .  . 

Don't  delay — send 
TODAY. 


Knifo  C!o««d 

U.  S.  SMALL  ARMS  CO..  INC. 

1265  First  Nationnl  B«nk  Bld^-.  Chicago,  III. 


WRIU  NOW 


1.  la-' 
Ml  in«  ut!rl». 

<''.'>ui  Sui>i>lh-»  ••n  10  Day* 
Fr»«  Trial     Monoy  Back 
Ouaranlea. 

Utnt  STUN  COMPANT 

A22  Daykco  Buildinc 

lli77Hi4ltMn  Ckkitt 


"  <.'*tal'>(.  II.  a  II 

,  In 


Save  Camera  Money 


SOLID 
COLO 
•  7.50 


Anr  nrM»<«'1>  of 


simm 

SILVER 
•  2.00 


Your  iMrn  Rrrlmvait 
and  l*<imtmnr  ladadrti. 


>/'»rJn/  Prtcci  on  nrdrrt  of  »ix  or  more. 
CATALOG  FREE 

C.  K.  GROUSE  CO..  Manufacturers, 
123  Bruce  Ave.  North  Aitleboro,  Maa*. 
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WALT>fAM 
ELGI  N 
HOWARD 
ROCKFORD 
ILLINOIS 
HAMILTON 


YOU 
WANT 


"  I  h*T»  had  mjr  w»t<-h  Juiit 
•  rr*r  today  and  our  watrb 
■  p'od.    KiraK  find  enr|r«r<) 
thnumiti*  of  iucli  IctUra 
iiKtit  from  ui  on 

Express  Raid 
vo  Money  Down 

ir<-  IVal  "Jliilrr  I  trtiit 
vrr«(cft  credit  Watrh.  Dia> 

tor  25  Years 

^  Terms 

DEMANDED 

>;iiliinltr<J  rmlit. 
Wiiul  of  crwlit  j'.u  gri  frimi 
■IT     No  matUr  wUrre  yi>u 

■w  own  tli«  finest  nf  watrlm. 
iikI  nrTrr  tnin  tlir  munrf 
V"tir  aam«  an<l  addr«*a  ih>  I 

V'll  Ktm  and  postpaid  tl.o 
''li.    I  want  jou  to  ilaTr  tliii 

LER,  Pres. 

Miller  BUf  ..  Dctrmt.  Mick 


eal  Estate 

The  Simplex 
No  commission 
•rination  FREE. 

roadway,  New  York 


FILMS 

devfli>p«d  10  etnut. 
•11  At*.,  Roanoka,  Va. 


OTO 

iiilin; 


You  Pay 

<<ataloB  will  be  sent  to  yinj 
n  it  for  •  full  week.  Mt  onr 
,  or  pBy  the  low  roc*c-bot- 
Trial  enu  yoa  oothins. 

>r  nam  aaJadilr—  for  our 

;i>«  lodar.  (or  row**/ 
No  ablitatkiaa. 

:OMPANY,  A-ia 
rtFawtkStewt,* 


Big  Money  in  Electricity 

The  electrical  industries  offer  wonderful  oppor- 
tunities to  boys  with  a  lilting  for  Electricity.  The 
salaries  paid  to  trained  men  are  large,  promotion 
comes  rapidly  and,  best  of  all,  the  work  is  fascinating. 

The  discovery  and  development  of  new  linet 
(such  as  wireless  telefjraphy  and  telephony),  from 
time  to  time,  promise  attractive  and  paying  fields  to 
thooe  who  wish  to  specialize.  The  avill  to  do  and 
Special  Trainirtf^  will  bring  success  io  you. 

The  International  Correspondence  Schools  can  help 
you  to  becor^ie  an  expert  in  electrical  work,  no  matter 
what  branch  you  li  ke  best.  Thousands  of  young  men 
havealready  won  success  through  I.C.S.help.  Voucan 
doas  well  asanybody,  if  you  try.  Kvery  tiling  is  made  so 
clear  that  you  can  learn  in  your  spare  time,  regardless 
of  where  you  live  cr  what  your  work.  No  books  to  buy. 

There's  bi,^  money  in  Electricity.  Get  after  it  by 
marking  and  mailing  the  Coupon  today.  Finding  out 
costs  you  nothing. 

INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

Box  58S3   SCRANTON.  PA. 

Kzpt&ln. without  obl!iratln(r  me,  how  I  can  qualify  for  tb«  po«(- 
Uon,  or  in  the  subject,  before  which  I  mark  X. 


EX^ETTRICAJ.  E.^(1UIKCB 
Elccirlcian 
3  Electric  Wlrtnc 
_  Electric  LlrfatlnK 
Electric  Clar  Runnlnit 
Heavy  Electric  Traction 

y Electrical  Urafoman 
Electric  Machine  Deal(o«r 
Telegraph  Expert 
Pnrtfcal  Trirpbony 

Mechanical  Drafiamaa 
Machine  Shop  Practic* 
Gaa  Engineer 
CIVIL  KKUIM^ER 
Surraylnc  aod  Mapplns 
■15IK  rORKaiK  OKEKfil^KER 
MctalluFKiix  or  Proapector 
BTATIOKiRT  k-KJINEER 
ARCHITECT 
Architectural  Draftamaa 

rtraniNo  k%n  rpatuu 

Sheet  Metal  Worker 


CAi,  ENGINEER 
LESMANSHIP 
ADVERTISING  MAN 
Window  Trimmer 
Show  Card  Writer 
Oucd  >or  Siirn  Paiaicr 
ij  RAILROADER 
JILLUSTRATOR 


R DESIGNER 
I 


3 


BOOKKEEPER 
3lrnographer  and  Typlat 
Cert.  Public  Accountant 
J  Railway  Accountant 
"Commercial  Law 
GOOD  ENCLISIf 
Common  School  Subject* 
CIVIL  SERVICE 
Railway  Mail  Clerk 
Textile  Oreraeer  or  SnpC 
AGRICULTURE  nSpaaUb 
Mavlvatar  _  flaraaa 

PaallrjRaklaf  _  rr.arb 
AalasabUrt  UltalUa 


Name  

Present 
OccupaUon 

Street 

and  No.   


City. 


Slate. 


If  nama  of  Coura*  yvu  want  la  not  In  tbla  lut,  wrtln  l|  bntww. 
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TRADE-MARKS 
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VICTOR  J.  EVANS 


LSPECIAL  OFFER. 

*ree  Opinion  as  to  Patentability 

ore  sentlinjj  your  invention  to  any  attorney  or  man- 
rturcr  or  (]is<:losing  vour  invention,  write  for  onr 
;  blank  form  F'R()()l'OF  (  ONCEPTION  in  order 

to  protect  your  in\  ention  and  secure  yo..''  rights. 

This  should  be  signediamJ  ■witnessed  and  returned 

to  iifs,  together  witli  a  model' or- sketch -and *flr«irript ion  of  your  invention.  an<l 
we  will  Kive  a  FREK  OPINIO.V  as  to  the  patentabilUy  of  the  invention.    If  we 
?  report  the  invention  i>atentahlo.we  will  furnish  a  Certificate  of  Patentability. 

This  Certificate  of  Patentability,  together  with  our 
blanl<  form  Proof  of  Conception  will  protect  the 
Inventor  and  nerve  as.  proo/.  of  the  invention  until 
the  case  can  be  filed  in  the  U.  S.  Patent  OfAce 

^   Obtaining  Assistance  for  Inventors — Our  certificate  is  ol 
great  assist  a  lur  t<t  iiniiitors  who  require  lin.inrial  aid  to  obtain  patents. 

OUR  FIVE  BOOKS  MAILED  FREE 


to  any  xldr 


(Sm  Coupon  B«lowj 

Hcnd  for  (bc««  bookit — ihr  Tincat  piiUliratioD*  ever  iuuvd  for  f re»  •iUlribiiiiuii 


How  to  Obtain  a  Patent 

Our  illustrated  eiKhty-iMiRe  Guide 
Book  is  a  book  of  reference  for  invent- 
ors and  contains  ino  tnechanical  move- 
ment*, illustrated  and  <le^cribed.  TcM- 
how  to  invent  for  profit. 

What  to  Invent 

Contains  a  valuabk-  lUl  of  inven- 
tions wanted  and  suKuestions  concern- 
ioR  profn.ihli-  field*  of  invcnlion;;;  al?") 
informaunn  ri-u;U'liiiB  prlr.es  offered 
for  InveniionH  nmounrinU  to 

One  Million  Delhi rs 
Millions  in  Trade-Marks 

Sh*wi  the  value  of  Tride-Marlu  and  in'or- 
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